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T— I Abstract 
^ ■ 

A spectral approach is used to evaluate energies and widths for a wide range of singlet and triplet resonance states of helium. Data 
j^for total angular momentum L= 1 , ... ,4 is presented for resonances up to below the 5th single ionization threshold. In addition the 
'expectation value of cos(0i2) is given for the calculated resonances. 
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1. Introduction 

Since the discovery of strong electron-electron correlation effects in doubly excited states of helium through the seminal exper- 
iment by Madden and Codhng [2], these states have attracted the continuous interest of both theoreticians and experimentalists. Di- 
rect manifestations of electronic correlations are found for instance in certain highly asyimnetrically doubly excited states which are 
associated to highly correlated classical configurations, such as the frozen planet configuration [3, 4]. Studies for one-dimensional 
[5, 6] and planar hehum [7, 8] suggest that these states form, under near resonant driving, non-dispersive two-electron wave packets 
[9], i.e., very robust quantum objects, which propagate along the frozen planet classical trajectory. However, the existence of these 
highly correlated wave packets still awaits its confirmation in full three-dimensional calculations and its experimental verification. 
Manifestations of electronic correlations have also been observed in double ionization of helium from the ground state by strong 
laser fields [10, 1 1]. An enhancement by several orders of magnitude for the production of doubly charged ions is observed com- 
pared to the yield expected on basis of a single active electron approximation [12, 13], in which the electron-electron interaction is 
neglected. This is interpreted as a fingerprint of correlated electronic ionization processes (manifesting in non-sequential iomzation, 
as opposed to sequential ionization in the independent particle picture), where one electron is "knocked out" by the other one in a 
laser-induced recolhsion process. The geometry of the fragmentation process observed in more refined experiments [14, 15] also 
suggests a strong dependence of the ionization process on the electronic structure [16] of helium-Uke atoms. Highly doubly excited 
states are expected to play an important role in the ionization by low frequency intense laser pulses [17, 18]. However, an accurate 
theoretical treatment of such a problem defines a formidable theoretical and numerical challenge due to the field induced coupling 
of several total angular momenta and the dimensions of the matrices associated to single total angular momenta. Note, however, that 
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a three-dimensional ab initio fully numerical treatment of the ionization of helium in the low frequency regime is available [19J and 
has already been used to give a rather qualitative description of the correlations in the ionization process of helium from the ground 
state by a 780 nm laser pulse of peak intensity (0.275 — 14.4) x lO'"* W/cm^. However, due to the difficulty to extract physical 
information from this grid approach and its high requirements concerning computational resources, an accurate spectral approach 
to this problem becomes even more desirable. Further correlation effects have been observed in two-photon double ionization by 
strong XUV pulses where almost no experimental data is available and theoretical predictions [20-28] for the two-photon double 
ionization cross section among themselves deviate by orders of magnitude. 

The understanding of each of these issues requires an accurate description of (highly) doubly excited states for various values of 
the total angular momentum L. The electronic correlation and the associated non-integrability of the three-body problem forces us 
to recur to numerical and approximation methods, which include, e.g., variational approaches, grid methods and spectral methods. 
Probably the most successful approaches for the description of spectral properties of two-electron atoms are spectral methods, of 
which two basis types can be considered: the so-called explicitly correlated bases, in which the basis functions depend explicitly 
on the interelectronic distance r\2, and the configuration interaction (CI) bases, in which the wave function is written as a linear 
combination of (antisymmetrized) products of one-electron wave functions.' Explicitely correlated bases allow for a very accurate 
description of two-electron atoms, however, the computation of the matrix elements either involves coupled three-dimensional 
radial integrals or is based on an analytic computation and selection rules, the number of which grows rapidly with increasing total 
angular momentum L. Moreover, rather large bases are needed for the description of highly asymmetrically excited states. Note, 
however, that due to the resulting analytic computation of matrix elements combined with selection rules, the explicitly correlated 
expansion in terms of Coulomb-Sturmian functions of the perimetric coordinates [29, 30] is probably the most successful! method 
for the treatment of highly doubly excited states with L = 0, 1 [1, 31-34]. Configuration interaction bases have been widely used 
due to their simplicity and flexibility, however, they are plagued with slow convergence for symmetrically excited states and most 
severely for the ground state. This is due to the fact that the basis expansion does not satisfy the Kato cusp condition associated with 
the coalescence of the two electrons [35-37]. Moreover, the standard configuration interaction approach requires large basis sizes 
for the description of highly asymmetrically excited states. However, the computation of matrix elements in these bases involves at 
most two-dimensional coupled radial integrals and the computation of states with high total angular momentum L does not pose any 
additional difficulties; these bases are frequently used for the description of few-photon ionization processes [21, 22, 27, 38-41] 
where highly doubly excited states do not play a fundamental role. So far configuration interaction bases have hardly been used for 
the computation of doubly excited states of helium, however, a non-standard member of this class has recently been shown to be 
capable of accurately describing autoionizing and non-autoionizing doubly excited states of helium [42-44] up to the tenth single 
ionization threshold. 

In this contribution, we present data for a large number of resonances between the first and fifth single ionization threshold 
with total angular momentum L = 1, ... ,4 and parity n = (—1)^. Results for both singlet and triplet symmetry are given. Before 
presenting all of our results, some of them are compared with existing data. 

Unless stated otherwise atomic units (a.u.) are used throughout this contribution. 

'See [27] for a more detailed discussion. 
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2. Theoretical approach 



A description of our approach has aheady been given elsewhere [27, 38, 42-47]. In particular the matrix representation and the 
numerical aspects, including efficient computation of the involved matrix elements and solution of the eigenvalue problem, have 
been discussed in detail in [42, 47]. We will thus give only a brief review of the most relevant aspects of our approach. 

2.1. Spectral method 

The nonrelativistic Hamiltonian H for a two-electron atom with an infinitely heavy, pointhke nucleus of charge Z is given by 

2 2 n r2 ru 

with the interelectronic distance 

1 1 



(2) 



m \r\-r2\ 

and Ti, r^, pi and p2 the position and momentum vectors of particle one and two, respectively. The eigenstate wavefunction of a 
two-electron atom with total energy E satisfies the time independent Schrodinger equation 

{H-E)^{h,r2)=0. (3) 

Unlike in hydrogen, exact eigenfunctions of the Hamiltonian (1) cannot be found. Here, in order to solve the time independent 
Schrodinger equation (3) a spectral method, which consists of an expansion of the spatial wave function in terms of suitably chosen 
basis functions, is used. In our approach [27, 38, A2-AT\ the solutions to Eq. (3) are expanded as follows: 

L,M £l2:1/i,/2 "1,12 1 2 

where y/^J 

's}c2s',ni,n2 expansion coefficient and 

controls the redundancy that occurs within the basis due to synmietrization for basis states with equal quantum numbers for particle 
one and two. The symbol indicates that these sums depend on the parity n. The synnmetry or antisymmetry of the spatial wave 
function, as required by the Pauli principle, is ensured by a projection onto either singlet or triplet states via the operator 

1 + £12^12 ... 

(6) 

where the operator P12 exchanges the coordinates of both electrons and £12 takes values of or — 1. The radial one-electron 
functions S^^l {r) are Coulomb-Sturmian functions [48, 49] defined for a given angular momentum / and radial index n by 

= Ar«e-'=^(2^0'+'4-r-](2^'-), (7) 

where A: is a dilation parameter, L^^l^ll i^kr) is an associated Laguerre polynomial and N^J the normalization constant given by 

1/2 

(8) 



The orthogonality relation for the Coulomb-Sturmian functions reads 

oo 

/d.52Ml5«M = ^5„„,. (9) 



The radial index n of the Sturmian functions is a positive integer satisfying n > / + 1. The angular part of the expansion (4) is 
expressed in terms of bipolar spherical harmonics [50], 



Afj'|^(n,r2) = {h,mi,h,m2\L,M)Yi^^„^{fi)Yi^,m2{h), (10) 



m\,m2 



which couple the two individual angular momenta /i and h in the L — S scheme. 7;^^ denotes the spherical harmonics and 
(/i,OTi,/2,m2|L,M) is a Clebsch-Gordan coefficient. The relevant angular configurations {hih) for the description of states with 
total angular momentum L are detemuned by the triangle relation for the addition of angular momenta 

\h-li\<L<h+l2. (11) 

In order to preserve parity n, which is a good quantum number, the L — 5 coupled individual angular momenta of the electrons must 
satisfy n = (— 1)''+'^. This is also reflected in J^'^, which stands for the sum over individual angular momenta l\, h for a given 
parity n. The associated spin symmetry is determined by the exchange synnmetry, with £12 = +1 and £12 = —1 defining singlet and 
triplet symmetry for 5 = and 5=1, respectively. In total this allows us to target eigenstates classified by ^^+^L'^ and total angular 
momentum projection M by fixing L, M, n and £12 in expansion (4). 

Within a CI approach the interelectronic distance rn is not an explicit coordinate and therefore not accessible directly. To obtain 
an expression for 1 /r 12 in the Hamiltonian (1) one has to exploit the multipole expansion of the electron-electron repulsion: 

with r< = min(ri , r2) and r> = max(ri , r2). 

In general the CI expansions involving Coulomb-Sturmian functions use the same dilation parameter k for all Coulomb-Sturmian 
functions, which is equivalent to setting kis = k2s = k and i = 1 in our expansion (4). Furthermore, for each pair of {h^h), the 
same number of Coulomb-Sturmian functions 5^^\j ('"1 ) with + \ ^ ni ^ li +N and S^^^i^ (r2) with /2 -|- 1 ^ 112 ^ h + N is 
chosen for the representation. In contrast, our approach is constructed in order to allow the dilation parameter and the number 
of Coulomb-Sturmian functions associated to one electron to be different from those attributed to the other electron. This leads 
to the introduction of a set of Coulomb-Sturmian functions {^j^^';' (''1 ) , s'"^^f^{r2)} associated to electron one and two, which is 
characterized by the combination [/tl,,A^fJ'",A^j^''^/t2^,A^S'",A^S'"'] with h +A^i™" s^riiS^h +N'^'^ and h +N^''' n2 < '2 +N^J'''. 
Moreover, more than one and different sets - labeled by the subscript s - may be selected for any angular configuration {h ,12). To 
avoid redundancies in expansion (4), the orbital angular momenta are restricted to li ^ I2, and if li = I2 and k\s = ^2.1 to ni ^ n2. 
Be aware of the fact, that due to the restriction to li ^ I2, each set of Coulomb-Sturmian functions [fci.i-,A^™",A'™'', fc2,.s,-'V2"J",-'V™''] 
should be accompanied by [k2,s,Nff' ,N^^^ ,kij,N™" jN^^'^] in the case of ki ^ 7^ fc2,.s and li ^ l2- The reason for this is that, e.g., 
sets with fc| V > k2.s would explicitly favour a smaller extent of the /i -orbital than of the Z2-orbital. This would limit the descriptive 
power of the basis after truncation. To illustrate the importance of this kind of symmetrization let us consider states of L = 1 
below the second single ionization threshold. In the independent particle model the spectrum consists of Isnp, Ipns and Ipnd 
states. Using only sets with ki^s > ^2,* would allow a good representation of Isnp and Ipnd states, however, the description of 
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the Ipns would be very poor in a truncated basis. As already realized by the first experiment on doubly excited states [2] and its 
theoretical interpretation [51] the electron-electron interaction mixes the different configurations of the independent particle model. 
Consequently, the exclusive use of sets with fci , > A:2 4 requires a huge basis to get converged results, which is not the case if the 
mirrored set of Coulomb-Sturmian functions [k2,s,Nf^^ ,Nff ,k\.s,Nf^^ ,Nff] is included. 

Combined with the complex rotation method presented in section 2.2 the approach allows the description of resonance states. By 
choosing appropriate sets of Coulomb-Sturmian functions the description of a given energy regime, i.e., below a certain ionization 
threshold, is possible with a rather small number of basis functions [42] . This is in particular true for highly asymmetrically excited 
states. 

2.2. Complex rotation 

The electron-electron interaction in helium couples different channels of the non-interacting two-electron dynamics, and gives 
rise to resonance states embedded in the continua above the first single ionization threshold. To extract the energies and decay rates 
of resonance states we use complex rotation (or "dilation") [52-56], which was shown to be applicable for the Coulomb potential 
in [57]. 

The complex dilation of any operator by an angle 6 is mediated by the non-unitary complex rotation operator 

Rie) = ..^(-e'-^^tly (13) 

where r and p represent the 2N component vector made up of n, r2 and pi, p2, respectively, with N the dimension of the treated 
system. The transformation of the position and momentum operators consists of a rotation by 6 in the complex plane, 

r R{e)rR{-e) = re^ , 

p R{e)pR{-e)=pe-'^ . (14) 

Thus, the Hamiltonian (1) transforms into, 

H{d) = R{e)HR{-d) = e-^i" - (^^ + ^ - -L^ e-^ (15) 

This operator is no longer Hermitean and, therefore, its eigenvalues are in general complex. However, the spectrum of the rotated 
Hamiltonian is related to the spectrum of the unrotated operator according to [53, 55, 57]: 

1 . The bound spectrum of H is invariant under the complex rotation. 

2. The continuum states are located on half lines, rotated by an angle —26 around the ionization thresholds of the unrotated 
Hamiltonian into the lower half of the complex plane. 

3. There are isolated complex eigenvalues Et g = Ei — ir,/2 in the lower half plane, corresponding to resonance states. These 
are stationary under changes of 6, provided the dilation angle is large enough to uncover their positions on the Riemannian 
sheets of the associated resolvent [58, 59]. The associated resonance eigenfunctions are square integrable [56], in contrast to 
the resonance eigenfunctions of the unrotated Hamiltonian. 

The eigenstates of 7/(0), 

H{6)\Vi^e)=Ei,e\Vi,e), (16) 



6 



are normalized for the scalar product 



(17) 



and satisfy liie closure relation: 



£|'P,-e)('P,-,-e| = ^ 



Following [60], the Green function of the rotated Hamiltonian reads: 



1 



E-H{6) ^ E-Ei^e ' 
while the relation between the Green function of the unrotated Hamiltonian and Eq. (19) has been shown [61] to be: 



G{E) = 



1 



= R{-e)Ge{E)R{d). 



E-H 

The projection operator on a real energy eigenstate is related to the Green function through 

1 



■Pe){(^e\ = ^{G-{E)-G+{E)) 



with 



G±(£) 



1 



7] ^0+. 



(18) 



(19) 



(20) 



(21) 



(22) 



E±iri-H 

Using Eq. (19) and Eq. (20) gives for the projection operator on a real energy eigenstate, in terms of the eigenstates of the rotated 
Hamiltonian, 



R{-e)\^i,e){'Vi,-e\R{e) R{d)\^i,.e){'i'i,e\R{-d) 



-i-e ■ 



(23) 



2.3. Expectation value c»/cos(0i2) 

The expectation value of cos(0i2), where di2 is the mutual angle between the position vectors of the electrons, for a given state 
of energy E is obtained, up to normalization of |0£), by 



1 



fe|cOs(0l2)|</)£) = — ^ 



= -Im 

K 



{^i^-e I cos(ei2) (q^f.e | cos(ei2) 

Eifi - E 

, (^|cos(0i2)|'P,-e) 



Ei-Q—E 



Eifi — E 



(24) 



where we have used the projector (23). Similarly, the square of the norm of \^e) reads as 



= -Im 
n 



Eifi—E Ei-Q—E 
1 



' Eifi - E 

where the normalization (17) of '^i^) has been taken into account in the last step. The expectation value is thus given by 



(25) 



(COS(012)) 



(fe|cos(0i2)|fe) 



Im 


('P,-9|cos(0i2)|'P,-,e)" 


i 


Eifi - E 




Im 


fc ' 1 




yEifi-E 





(26) 



A well isolated resonance |^/.e) with EjQ ~ E and |Re(£'y g) — Re(£,- e)| ^ —E\,\/i^ j, gives the dominant contribution to 
the above sum, and justifies the single pole approximation [60] 

(0£|cos(0i2)|fe) ^ ^ Re(^|cos(ei2)|'P,-,e), (27) 

leading to 

(cos(0i2)) ^ Re((^| cos(0i2)|'I',-,e)) • (29) 
Rewriting cos(0i2) in terms of spherical harmonics Yi^^{f), 

cos(0i2) = 7"^ = (^1)^1.^2(^2), (30) 

with Clebsch-Gordan coefficients ^/^^ j leads to an easily accessible matrix representation of cos ( 612 ) - the details of which 
are given in [47] - in terms of overlap integrals of Coulomb-Sturmian functions and Wigner 3 jm and 6 j symbols [50]. 

3. Results 

Our approach was used for the computation of ^'^S^ and I'^P^ resonances in [42, 44] and for non-autoionizing states with 
various values of the angular momentum L in [27, 38, 43]. Here we present energy, half-width and expectation value of cos(0i2) 
for doubly excited states of helium for total angular momentum L = 1,... ,4 and parity n = (—1)^. Data for both singlet and triplet 
symmetry are given for states from below the second up to below the fifth single ionization threshold. All results have been tested 
for convergence with respect to variation of basis size (including variation of the number of Sturmians as well as the number of 
angular configurations), of the dilation parameters and of the complex rotation angle. Only converged digits are given in the tables. 

Various authors, using a wide range of different methods, have published results for these states (see e.g., [1, 62-89] for 
states, [62-66, 69-71, 76, 77, 79, 81-84, 87-93] for states, [62, 69-71, 75, 79, 82, 84, 88, 89, 94] for ^D^ states, [62, 69- 
71, 79, 82, 84, 88, 89, 93, 94] for ^D^ states, [69, 71, 79, 84] for states, [69, 71, 79, 84] for states, [69, 71, 79, 84] for ^G^ 
states and [69, 71, 79] for ^G^ states), however, most of these publications contain only a small number of resonances and results 
are few in general for L > 2. In tables A to H a comparison of our results to data of some of the available data is presented, with 
up to 30 resonances per symmetry and threshold. For ^P°, ^D^, ^F°, ^F°, ^G^ there are in total seven resonances below the fifth 
SIT available in the literature for which we do not give a result. These resonances are lying slightly above the fourth SIT and have 
a relatively large width. In our complex rotation calculation these are for some complex rotation angles stiU masked by or are still 
strongly influenced by the rotated continuum and we do not dare to give a result. Note, that in Ref . [93] the number of given digits 
differs from the actual precision. Due to conversion to atomic units and to half-widths the number of presented digits might differ 
slightly from those given in the respective references. For energies above the third single ionization threshold overlapping of series 
converging to distinct ionization thresholds is possible as for instance shown for the spectrum starting from below I4 for ^Po, ^De 
[89] and from below /j f or 1 Po [ 1 ] . A perturber is a state that belongs from its quantum numbers to a Rydberg series converging to 
a single ionization threshold In, however, its energy is so low that it lies below the energy of a lower threshold In-i- The effect of 
these perturbers is present in our calculation, however, given the focus of this contribution, no effort for the classification of these 
states has been made. Finally, in tables 1 to 8 our complete results are given. In addition, in order to provide an additional large 
scale comparison, our results for ^P° are displayed together with the highly accurate data of [1] in table 1. 
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Table A 



P° resonances of helium from below the A' = 2 to below the = 5 threshold compared with other theoretical results. 



This work 


other results 


This work (continued) 


other results (continued) 


Rc{-t) 




Rc[-t] 


lm[-t) 


Rc(-E) 


lm[-t) 


Rc(-t) 


lm[-t) 








N = 


2 








0.69313 


0.00069 


0.693069"> 


0.000686"' 


0.54649297 


0.00000096 


0.546490"' 


0.00000101"' 






0.693135''' 


0.0006865''' 






0.54642" 


0.0000010" 






0.69305"^' 


0.000687" 


0.5343622 


0.0000639 


0.534358* 


0.000064* 


0.597073801 


0.000001922 


0.597074='' 


0.00000192='' 






0.53429" 


0.000064" 






0.59707''' 


0.00000192''' 


0.52761598 


< 0.7 X lO-'' 


0.527613* 


0.0000000015"' 






0.59700'' 


0.00000193" 






0.52753" 


0.00000000007" 


0.5640830 


0.0001501 


0.564074"' 


0.0001499"' 


0.52729761 


0.00000046 


0.527295"' 


0.000000494"' 






0.56409''' 


0.0001505''' 






0.52724" 


0.00000050" 






0.56399<^' 


0.00015" 


0.5215042 


0.0000327 


0.521501* 


0.0000322* 


0.54709214 


<0.1 X 10"'' 


0.547087"' 


0.0000000075"' 






0.52143" 


0.000033" 






0.547 1''' 


< 0.5 X K)-"'' 


0.51811805 


< 0.5 X 10-'' 


0.518115"' 








0.54701'^' 


0.00000006" 






0.51805" 


<2x 10""" 








N = 


3 








0.335626 


0.003514 


0.335625* 


0.0035* 


0.26764400 


0.00001134 


0.2676425* 


0.000005* 






0.33563''' 


0.00351''' 


0.25743229 


0.00001101 


0.25743* 


0.0000075* 






0.33559"' 


0.00351" 






0.25739" 


0.00001 1" 


0.285950742 


0.000017047 


0.28595* 


0.000014*" 


0.2515776 


0.0002601 


0.2516* 


0.00025* 






0.2859 1<^' 


0.000017" 






0.25155" 


0.000261" 


0.282826 


0.000731 


0.282825* 


0.000725* 


0.250773 


0.000650 


0.2509* 


0.0006* 






0.28283''' 


0.000725''' 






0.25074" 


0.000650" 






0.28278" 


0.000731" 










0.271193 


0.001449 


0.271225* 


0.00155* 














0.271 17^' 


0.()()145'-' 
















N = 


4 








0.194513 


0.001787 


0.194535* 


0.0018* 


0.152734 


0.001132 


0.15275* 


0.001025* 






0.1945=' 


0.0017" 






0.15269" 


0.001 1" 






0.19448<^' 


0.00179" 


0.15183285 


0.00001833 


0.15184* 


0.0000075* 


0.17880 


0.00239 


0.178815* 


0.002375* 


0.150557 


0.000391 


0.15059* 


0.00035* 






0.17875" 


0.00235" 






0.15052" 


0.00039" 






0.17878" 


0.00239" 


0.14976399 


0.00000756 


0.14975* 


0.0000025* 


0.1688609 


0.0000230 


0.168845* 


0.000025* 


0.148050 


0.000603 


0.14802" 


0.000603" 


0.161252 


0.001084 


0.16127* 


0.001125* 


0.14673378 


0.00003534 










0.16122" 


0.00108" 


0.14299236 


0.00001242 






0.16068953 


0.00005272 


0.1607* 


0.00005* 


0.142629 


0.000702 


0.14262" 


0.00070" 








N = 


5 








0.11923 


0.00163 


0.119234^ 


0.0016275" 


0.10090954 


0.00002258 


0.1009095" 


0.0000227" 






0.119175* 


0.0016* 


0.098616 


0.000462 


0.0986"^ 


0.0004655" 






0.11928' 


0.00178' 






0.098668' 


0.00046358' 


0.1117436282 


0.0000247544 


0.1117435'^ 


0.00002470f 






0.098598" 


0.000463" 






0.111743* 


0.000025'" 


0.09788768 


0.00004570 


0.09788745"^ 


0.0000457" 






0.11328' 


0.00000148' 


0.0965474 


0.0004068 


0.0965475" 


0.0004075" 


0.1090974 


0.0009203 


0.109098^ 


0.0009215*' 


0.0951890 


0.0007001 


0.0951875" 


0.000702" 
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Table A (continued) 



This work 


other results 


This work (continued) 


other results (continued) 


Re(-£) 


Im(-£) 


Re(-£') 


Im(-£) 


Re(-£') 


Im(-£) 


Re(-£) 


Im(-£) 






0.1091* 


0.00085'» 


0.09500886 


0.00001402 


0.0950088" 


0.0000140" 


0.10747672 


0.00005453 


0.10747675f> 


0.00005455f> 






0.095018) 


0.000558) 






0.10747* 


0.00004* 


0.09473690 


0.00001682 


0.09479" 


0.0000126" 


0.107288 


0.000780 


0.1072905f 


0.0007825f 


0.09430037 


0.00003938 


0.0943005" 


0.0000395" 






0.1073* 


0.00075* 


0.09368586 


0.00013118 


0.09368545" 


0.0001313" 






0.10748> 


0.0007558* 


0.0934465 


0.0002279 


0.09345" 


0.0002215" 






0.10727'=' 


0.00078P' 






0.093508) 


0.00023258) 


0.1021502 


0.0010520 


0.102150*) 


0.001053*) 






0.093416<=) 


0.000228<=) 






0.10215* 


0.00085* 


0.09262944 


0.00003307 


0.092629" 


0.0000345" 






0.10248' 


0.0012S> 


0.0915235 


0.0002678 


0.0915235" 


0.000267" 


0.10193843 


0.00006420 


0.1019384'* 


0.0000642" 


0.0911373 


0.0004131 


0.091153" 


0.000425" 



a) [88] b) [84] c) [86] d) [66] e) [64] f) [87] g) [85] 



Table B 



resonances of helium from below the N = 2to below the N = 5 threshold compared with other theoretical results. 



This work 


other results 


This work (continued) 


other results (continued) 


Re(-£) 


Im(-£) 


Re(-£) 


Im(-£) 


Re(-£) 


Im(-£;) 


Re(-£) 


Im(-£) 








N 


= 2 








0.7604922 


0.0001492 


0.760490639") 


0.00014945") 


0.51710730 


0.00000406 


0.517107078") 


0.000004067* 






0.760489'') 


0.0001495'') 






0.517107* 


0.0000043* 


0.5846722 


0.0000411 


0.584671760") 


0.000041 15") 


0.516079739 


0.000000118 


0.516079530") 


0.00000011925* 






0.584671'') 


0.0000412'') 






0.516079* 


0.000000115* 


0.57903096 


0.00000094 


0.579030867* 


0.0000009475* 


0.513156015 


< 0.4 X 10"* 


0.513155641* 


0.0000000008725* 






0.579030'') 


0.000000925* 






0.513155* 


0.0000000008'') 


0.54884429 


<0.1 X 10"' 


0.548844002") 


0.000000006265") 


0.512191320 


0.000002448 


0.512191135") 


0.000002452* 






0.548841'') 


0.0000000065* 






0.512206* 


0.0000027* 


0.54283722 


0.00001576 


0.542837034* 


0.000015785* 


0.5115478001 


0.0000000749 


0.511547658* 


0.0000000747* 






0.542837'') 


0.00001585'') 


0.509747324 


<0.1 X 10"* 


0.509747145* 


0.000000000554* 


0.539558770 


0.000000395 


0.539558730* 


0.00000039895") 


0.509123886 


0.000001587 


0.509123755* 


0.000001589* 






0.539558'') 


0.000000395* 


0.5086964426 


0.0000000492 


0.508696339") 


0.000000049735* 


0.52863838 


< 0.1 X 10"'' 


0.528638225* 


0.0000000028885* 


0.507508411 


< 0.2 X 10"* 


0.507508309* 


0.0000000003736* 






0.528637'') 


0.0000000033'') 


0.507082993 


0.000001086 


0.507082906* 


0.0000010875* 


0.52571189 


0.00000744 


0.525711793* 


0.000007455* 


0.5067854543 


0.0000000343 


0.506785384* 


0.00000003471* 






0.525711'') 


0.00000755* 


0.505960107 


<o.i X Kr** 


0.505960038* 


0.0000000002638* 


0.523946635 


0.000000204 


0.523946606* 


0.0000002063") 


0.505657168 


0.000000775 


0.505657109* 


0.0000007765") 






0.523946'') 


0.000000205* 


0.5054420898 


0.0000000249 


0.505442041* 


0.00000002515* 


0.518710071 


< 0.6 X 10-8 


0.518709909* 


0.000000001503* 


0.504845316 


<0.1 X 10"* 


0.504845264* 


0.00000000019315* 






0.518708'') 


0.0000000016* 


0.504622085 


0.000000572 


0.504622042* 


0.0000005735* 








N 


= 3 








0.3503776 


0.0014933 


0.35037765* 


0.0014933* 


0.242190147 


0.000009820 


0.24214025* 


0.0000085* 






0.350370393* 


0.001491* 






0.242189451* 


0.00000982* 


0.3093797 


0.0005587 


0.30938001* 


0.000558835* 


0.23851299 


0.00000010 


0.2385119* 


0.0000001* 






0.309374900* 


0.0005605* 






0.238511037* 


0.00000011115* 



Table B (continued) 



This work 


other results 




This work (continued) 


other results (continued) 


Re(-£') 


Im(-£) 


Re(-£) 


lm(-£) 




Re(-£) 


lm(-£) 


Re(-£') 


Im(-£) 


0.27947758 


0.00068721 


0.27947763"' 


0.00068715"=' 




0.23775720 


0.00004426 


0.2377565"=' 


0.0000437"=' 






0.279476095"' 


0.0006895"' 








0.237754303"' 


0.000044335"' 


0.27881704 


0.00003128 


0.278817045^^' 


0.0000312775"=' 




0.237013541 


0.000001258 


0.2370131"=' 


0.000000958"=' 






0.278816984"' 


0.000031305"' 








0.237010671"' 


0.000001266"' 


0.2602338 


0.0001549 


0.260233907'=' 


0.000154988"=' 




0.2368766 


0.0000956 


0.236875"=' 


0.000096"=' 






0.260232139"' 


0.00015555"' 








0.236874557"' 


0.0000952"' 


0.25852486 


0.00000267 


0.2585248745"=' 


0.0000026805"=' 




0.236070361 


0.000006093 


0.23606815"=' 


0.000004"=' 






0.258524589"' 


0.0000026835"' 








0.236068109"' 


0.000006085"' 


0.2551621 


0.0003232 


0.255162"=' 


0.000323"=' 




0.23399144 


0.00000006 


0.2334014"=' 


0.000030"=' 






0.255161062"' 


0.00032445"' 








0.233987640"' 


0.0000000727"' 


0.25355291 


0.00001673 


0.2535529"=' 


0.000016725"=' 




0.2334321 1 


0.00002749 


0.233430257"' 


0.00002757"' 






0.253552863"' 


0.000016715"' 




0.232947683 


0.000000979 


0.232946601"' 


0.00005925"' 


0.24605967 


0.00000015 


0.246059684"=' 


0.0000001756"=' 




0.23294750 


0.00005916 


0.232945981"' 


0.0000009815"' 






0.246059262"' 


0.00000017615"' 




0.232392355 


0.000003996 


0.232391212"' 


0.0000039995"' 


0.24523493 


0.00007765 


0.24523495"=' 


0.00007765"=' 




0.231100332 


0.000000045 


0.231098360"' 


0.000000048965"' 






0.245233699"' 


0.0000778"' 




0.23069633 


0.00001820 


0.230694989"' 


0.000018185"' 


0.24403669 


0.00000178 


0.2440367"=' 


0.000001785"=' 




0.23040124 


0.00003912 


0.230400641"' 


0.000039245"' 






0.244036412"' 


0.0000017855"' 




0.230365457 


0.000000636 


0.230364271"' 


0.0000006375"' 


0.2433744 


0.0001671 


0.243375"=' 


0.000165"=' 




0.230008407 


0.000002747 


0.230007776"' 


0.0000027475"' 






0.243373653"' 


0.0001677"' 




0.229149422 


0.000000030 


0.229148368"' 


0.000000034095"' 










N 


= 4 








0.200074 


0.001053 


0.200081541"' 


0.001053"' 




0.144774 


0.000688 


0.144776317"' 


0.000691"' 






0.200075"" 


0.00105"" 




0.14408438 


0.00002166 


0.144084127"' 


0.00002173"' 


0.185808 


0.002536 


0.185761841"' 


0.0025385"' 




0.142391 


0.000182 


0.142387206"' 


0.00018335"' 






0.18575"" 


0.00245"" 




0.14156513 


0.00001861 


0.141563473"' 


0.00001859"' 


0.16547992 


0.00003763 


0.165479474"' 


0.000037765"' 




0.1389621 


0.0000723 


0.138960557"' 


0.0000711"' 






0.165482"" 


0.000815"" 




0.1388839 


0.0000415 


0.138880613"' 


0.00004149"' 


0.165140 


0.000641 


0.165151518"' 


0.0006425"' 




0.1388340 


0.0004182 


0.138834123"' 


0.00041795"' 






0.16514"" 


0.00065"" 




0.13843238 


0.00001324 


0.138430789"' 


0.000013305"' 


0.1637087 


0.0006819 


0.163688665"' 


0.000690"' 




0.13809982 


0.00001045 


0.138098092"' 


0.000010405"' 






0.1637"" 


0.00067"" 




0.13754955 


0.00009944 


0.137549478"' 


0.0001003"' 


0.15623631 


0.00004875 


0.156237035"' 


0.00004899"' 




0.136885292 


0.000012474 


0.136884498"' 


0.000012565"' 






0.156245"" 


0.0000375"" 




0.13533969 


0.00000316 


0.135337061"' 


0.0000032145"' 


0.155802 


0.001212 


0.155787599"' 


0.001143"' 




0.13521083 


0.00027206 


0.135208703"' 


0.0002742"' 






0.15575"" 


0.00125"" 




0.1351531 


0.0000571 


0.135150368"' 


0.0000575"' 


0.1504764 


0.0003413 


0.150478122"' 


0.0003420 ' 




0.134870976 


0.000010224 


0.134869692"' 


0.000010285"' 


0.14963682 


0.00002794 


0.149636646"' 


0.000028105"' 




0.134631945 


0.000007432 


0.134630888"' 


0.000007475"' 


0.1456517 


0.0002015 


0.145650088"' 


0.0001984"' 




0.13295781 


0.00000091 


0.134457654"' 


0.00005365"' 


0.14482654 


0.00002002 


0.144826007"' 


0.000020115"' 




0.13393536 


0.00000861 


0.133934773"' 


0.000008555"' 










N 


= 5 












0.122504611"' 


0.0017825"' 




0.0967715 


0.0006694 


0.096766510"' 


0.0006735"' 






0.12275"" 


0.00155"" 




0.096324167 


0.000054469 


0.096279433"' 


0.00005535"' 


0.114347 


0.001893 


0.114321608"' 


0.001777"' 




0.0944352 


0.0001396 


0.094417779"' 


0.00013685"' 






0.11435"" 


0.0017"" 




0.093791812 


0.000024190 


0.093773001"' 


0.000024525"' 



Table B (continued) 



This work 


other results 


This work (continued) 


other results (continued) 




Im(-£) 


Re(-£') 


Im(-£) 


Re(-£) 


lm{-E) 


Re{-E) 


lm(-£) 


0.10991437 


0.00003711 


0.109915045"' 


0.00003780"' 


0.0932137 


0.0007772 


0.093173436"' 


0.0007575"' 






0.109465* 


0.001195* 


0.09275719 


0.00002680 


0.092686179"' 


0.000030625"' 


0.1093937 


0.0005220 


0.109415996") 


0.000527"' 


0.0925968 


0.0001738 


0.092489093"' 


0.0001677"' 






0.109375* 


0.00055* 


0.0922099 


0.0003538 


0.092190082"' 


0.00035275"' 


0.10513161 


0.00006776 


0.105129575"' 


0.00006805"' 


0.09186876 


0.00000126 


0.091745806"' 


0.0000029615"' 






0.105125'" 


0.00003* 


0.09157690 


0.00003836 


0.091545167"' 


0.00003646"' 


0.1045332 


0.0010647 


0.104893779"' 


0.0014765"' 


0.091043816 


0.000010939 


0.090981826"' 


0.000015555"' 






0.10455<» 


0.0011* 


0.09021419 


0.00001735 


0.090201671"' 


0.000017475 "' 


0.1004820 


0.0007824 


0.100430772"' 


0.0008045"' 


0.0897984 


0.0005477 


0.089755148"' 


0.0005585"' 


0.1000581 


0.0002952 


0.100038925"' 


0.00030555"' 


0.0896707 


0.0001323 


0.089539098"' 


0.0001228"' 


0.099578431 


0.000032864 


0.099551889"' 


0.00003397"' 


0.08935433 


0.00001621 


0.089316349"' 


0.00001763"' 


0.098966684 


0.000035512 


0.098954598"' 


0.00003672"' 


0.08931317 


0.00014899 


0.089284754"' 


0.0001549"' 


0.098843 


0.000880 


0.098946585"' 


0.0008715"' 


0.08922198 


0.00009377 


0.089172890"' 


0.0000888"' 



a) [93] b) [88] c) [92] d) [66] 



Table C 



^D" resonances of helium from below the Af = 2 to below the W = 5 threshold compared with other theoretical results. 



This work 


other results 


This work (continued) 


other results (continued) 


Re(-£) 


Im(-£) 


Re(-£) 


Im(-£) 


Re(-£') 


Im(-£) 


Re(-£') 


Im(-£) 


N = 2 


0.70193 


0.00118 


0.70183"' 


0.00118"' 


0.52929296 


<0.1x 10"^ 


0.529292"' 


0.00000000605"' 






0.7019457''' 


0.0011811"" 






0.529292995''' 


0.0000000065''' 






0.701655^^' 


0.001205"=' 






0.52928885"=' 


0.00000000625"=' 


0.569216 


0.000277 


0.569193"' 


0.000280"' 


0.5227417 


0.0000580 


0.522737"' 


0.000059"' 






0.5692205''' 


0.0002775''> 






0.52272"=' 


0.0000595"=' 






0.569115"^' 


0.000285"=' 


0.52011736 


0.00000310 


0.520114"' 


0.00000320"' 


0.5564290 


0.0000097 


0.556417"' 


0.00001005"' 






0.5201105"=' 


0.00000315"=' 






0.5564303''' 


0.00001005''' 


0.51900127 


<0.1 X 10"'' 


0.519000"' 








0.556403"=' 


0.00000995"=' 


0.5154540 


0.0000329 


0.515451"' 


0.0000338"' 


0.5367246 


0.0001157 


0.536715"' 


0.000117"' 






0.515435"=' 


0.000034<=' 






0.5367265''' 


0.0001165'" 


0.51395263 


0.00000189 


0.513950"' 


0.00000191"' 






0.536685^=' 


0.0001185^' 






0.51394435"=' 


0.000001905* 


0.5315119 


0.0000054 


0.531506"' 


0.0000056"' 


0.51331135 


<0.1 X 10"'' 


0.513310"' 








0.531512''' 


0.0000055'" 


0.5111802 


0.0000204 


0.511178"' 


0.0000209"' 






0.531500"=' 


0.00000555"=' 






0.5111215"=' 


0.00002165"=' 




0.343173 


0.002581 


0.343173''' 


0.0025775'=' 


0.275865 


0.001132 


0.27578* 


0.0012* 






0.34314* 


0.002625* 


0.27471041 


0.00001328 


0.274709* 


0.0000125* 


0.315532 


0.002147 


0.31553''' 


0.0021525''' 


0.2623501 


0.0007371 


0.262325* 


0.000775* 






0.3157* 


0.00215* 


0.254625 


0.000166 


0.254582* 


0.000135* 


0.290091 


0.000628 


0.2900915''' 


0.0006305'" 


0.253338 


0.000539 


0.25325* 


0.0005* 






0.2900* 


0.0006* 


0.251656539 


0.000010017 


0.251665* 
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Table C (continued) 



This work 


other results 


This work (continued) 


other results (continued) 


Re(-£) 


Im(-£) 


Re(-£) 


Im(-£) 


Re(-£') 


Im(-£) 


Re(-£') 


Im(-£) 


N = 4 


0.198231 


0.001395 


0.198225"=' 


0.00141'=' 


0.156706 


0.001203 


0.156715"' 


0.00115"' 


0.187333 


0.002245 


0.187345^) 


0.00225*=' 


0.1557091 


0.0003587 


0.155695"' 


0.00036"' 


0.182784 


0.002725 


0.18280^' 


0.00275"' 


0.154193 


0.001308 


0.15423"' 


0.0013"' 


0.167612 


0.001791 


0.16761'=' 


0.00179'=' 


0.15382088 


0.00001715 


0.15382"' 


0.000013"' 


0.164203375 


0.000044749 


0.164205'=' 


0.000045=' 


0.1497709 


0.0004598 


0.149825"' 


0.000325"' 


0.163944 


0.000850 


0.16394"=' 


0.00086'=' 


0.14889002 


0.00003138 


0.148935"' 


0.000035"' 


N = 5 






0.12311^' 


0.001345"=' 


0.1088995 


0.0006245 


0.10894"' 


0.0006"' 






0.121685'=' 


0.0016'=' 


0.1048460 


0.0009461 


0.10487"' 


0.000825"' 


0.1149119 


0.0014100 


0.11494"=' 


0.001395'=' 


0.10427751 


0.00007048 


0.104285"' 


0.000055"' 


0.112375 


0.001508 


0.112375"' 


0.001505"' 


0.103885 


0.001064 


0.10395"' 


0.00095"' 


0.10939910 


0.00004188 


0.10940"' 


0.000037"' 


0.10311 


0.00115 


0.10306"' 


0.00115"' 



a) [88] b) [94] c) [70] d) [69] e) [71] 



Table D 



^D" resonances of helium from below the N = 2to below the N = 5 threshold compared with other theoretical results. 



This work 




other results 


This work (continued) 


other results (continued) 


Re(-£) 


Im{-E) 


Re(-£) 


Im(-£) 


Re(-£) 


Im{-E) 


Re(-£) 


Im(-£) 








N 


= 2 








0.58378424 


<0.6x 10-' 


0.58378427''' 


0.0000000143'" 


0.509847973 


<0.3x 10-* 


0.509847831"' 


0.00000000000000600"' 






0.583784086"' 


0.00000001419"' 


0.5089450531 


< 0.5 X 10-' 


0.508944928"' 


0.0000000003949"' 


0.56068624 


0.00000371 


0.5606865''' 


0.00000375''' 


0.508085781 


0.000000259 


0.508085701"' 


0.0000002609"' 






0.560686118"' 


0.000003760"' 


0.507574151 


<0.2x 10-* 


0.507574056"' 


0.0000000000001935"' 


0.541678994 


< 0.4 X 10-* 


0.541678920"' 


0.000000004889"' 


0.5069578476 


<o.4x ur' 


0.506957765"' 


0.0000000002658"' 


0.53346309 


0.00000189 


0.533463037"' 


0.0000019105"' 


0.506364305 


0.000000182 


0.506364245"' 


0.0000001837"' 


0.529312233 


< 0.6 X 10-8 


0.529312204"' 


0.00000000003531"' 


0.506005498 


< 0.2 X 10-8 


0.506005427"' 


0.0000000000003590"' 


0.525018616 


< 0.3 X 10"^ 


0.525018569"' 


0.000000002092"' 


0.5055664091 


< 0.3 X 10-' 


0.505566353"' 


0.0000000001876"' 


0.521131108 


0.000001022 


0.521131058"' 


0.0000010315"' 


0.505139297 


0.000000133 


0.505139251"' 


0.00000013405"' 


0.519016815 


< 0.5 X ur* 


0.519016757"' 


0.0()0()0()0()0()0598"> 


0.504878014 


<o.ix ur* 


0.504877961"' 


0.0()0()0()0()0()004340"' 


0.516688517 


<0.2x 10"* 


0.516688308"' 


0.0000000010755"' 


0.5045542797 


<0.2x 10-' 


0.504554240"' 


0.00000000013735"' 


0.514540919 


0.000000604 


0.514540681"' 


0.0000006095"' 


0.504236710 


0.000000100 


0.504236675"' 


0.00000010075"' 


0.513322284 


< 0.4 X 10"^ 


0.513321957"' 


0.0000000000005115"' 


0.5040405715 


< 0.7 X 10-' 


0.504040531"' 


0.0000000000004485"' 


0.5119245284 


<0.8x lO-' 


0.511924352"' 


0.0000000006245"' 


0.5037951085 


<0.1 X 10-' 


0.503795079"' 


0.00000000010365"' 


0.510613226 


0.000000384 


0.510613111"' 


0.00000038765"' 


0.503552583 


0.000000077 


0.503552554"' 


0.0000000776"' 








N 


= 3 








0.3253309 


0.0003620 


0.325326889"' 


0.00036355"' 


0.23958965 


0.00000030 


0.239589052"' 


0.00000031315"' 






0.325331''' 


0.0003625''' 


0.23789051 


0.00000025 


0.237888092"' 


0.00000027645"' 


0.2830465 


0.0000244 


0.283046467"' 


0.00002445"' 


0.236927333 


0.000005525 


0.236925074"' 


0.000005515"' 


0.26976025 


0.00001867 


0.269760137"' 


0.00001870"' 


0.23547335 


0.00000267 


0.235469950"' 


0.0000026975"' 


0.2673176 


0.0001228 


0.267315659"' 


0.0001229"' 


0.23473577 


0.00002324 


0.234733927"' 


0.00002329"' 


0.2616026 


0.0000008 


0.261601751"' 


0.000000842"' 


0.234614364 


0.000000268 


0.234610957"' 


0.0000002902"' 


0.255929717 


0.000015247 


0.255929620"' 


0.00001528"' 


0.23456279 


0.00000076 


0.234560282"' 


0.0000007495"' 
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Table D (continued) 



This work 




other results 




This work (continued) 


other results (continued) 


Re(-£) 


Im(-£) 


Re(-E) 


Im(-£) 




Re(-£) 


Im(-£) 


Re(-£) 


Im(-£) 


0.2508406 


0.0000047 


0.250840023"' 


0.0000047795"' 




0.23348866 


0.0()0()0()16 


0.233486842"' 


0.0000001787"' 


0.24913455 


0.00003321 


0.249134456"' 


0.00003321"' 




0.232953822 


0.000003592 


0.232952736"' 


0.000003602"' 


0.2488169 


0.0000387 


0.248816197"' 


0.000038825"' 




0.23203924 


0.00000184 


0.232037765"' 


0.000001863"' 


0.24560284 


0.00000042 


0.245602301"' 


0.00000045845"' 




0.23155407 


0.00001505 


0.231552835"' 


0.00001509"' 


0.24357401 


0.00000897 


0.243573485"' 


0.000008995"' 




0.231479329 


0.000000050 


0.231477641"' 


0.0000000546"' 


0.2410448 


0.0000038 


0.241043908"' 


0.000003884"' 




0.231425177 


0.000000630 


0.231424007"' 


0.0000006315"' 


0.23987874 


0.00003665 


0.239877256"' 


0.000036575"' 




0.23072284 


0.00000011 


0.230721570"' 


0.0000001218"' 


0.23970847 


0.00000309 


().2397()7()57-" 


0.0000031 365-" 




0.230394035 


().()()()()()2449 


0.230393417"' 


0.000002455"' 










N 


= 4 








0.1916071 


0.0019040 


0.191597213"' 


0.001925"' 




0.1409989 


0.0000632 


0.140996582"' 


0.00006215"' 


0.171527 


0.000665 


0.171555467"' 


0.000664"' 




0.1408729 


0.0000540 


0.140871148"' 


0.00005555"' 


0.16787558 


0.00002821 


0.167875236"' 


0.000028485"' 




0.1402696 


0.0003206 


0.140266870"' 


0.00031755"' 


0.16129752 


0.00004489 


0.161297966"' 


0.000044895"' 




0.139967367 


0.000021535 


0.139965954"' 


0.00002151"' 


0.1595683 


0.0009917 


0.159583226"' 


0.001044"' 




0.13951882 


0.00000526 


0.139516430"' 


0.00000519"' 


0.15897907 


0.00005955 


0.158979138"' 


0.00005905"' 




0.139184920 


0.000020556 


0.139183201"' 


0.00002053"' 


0.15122995 


0.00002217 


0.151230011"' 


0.000022395"' 




0.137590623 


0.000010056 


0.137589749"' 


0.000010175"' 


0.1509878 


0.0000255 


0.150986983"' 


0.000025445"' 




0.1368997 


0.0000075 


0.136897004"' 


0.000007425"' 


0.1491307 


0.0002025 


0.149126704"' 


0.00020415"' 




0.13656470 


0.00002925 


0.136562238"' 


0.000029425"' 


0.14708577 


0.00003249 


0.147085559"' 


0.00003239"' 




0.1363861 


0.0000481 


0.136383776"' 


0.000048395"' 


0.147079 


0.000561 


0.147072448"' 


0.000557"' 




0.13620744 


0.00000128 


0.136205239"' 


0.0000012595"' 


0.1466933 


0.0000042 


0.146691679"' 


0.000004095"' 




0.1361613 


0.0001916 


0.136159977"' 


0.0001932"' 


0.14579356 


0.00003551 


0.145793423"' 


0.000035445"' 




0.135838135 


0.000014440 


0.135837446"' 


0.00001446"' 


0.142611814 


0.000014965 


0.142610135"' 


0.00001502"' 




0.13551250 


0.00000485 


0.135510705"' 


0.000004846"' 


0.1416865 


0.0000181 


0.141685015"' 


0.000017975"' 




0.135332083 


0.000012480 


0.135331005"' 


0.00001244"' 










N 


= 5 








0.11781 


0.00209 


0.117715602"' 


0.0020615"' 




0.094573 


0.000212 


0.094500088"' 


0.0002155"' 


0.11133207 


0.00002817 


0.111330752"' 


0.000027475"' 




0.0945612 


0.0000342 


0.094497924"' 


0.00003814"' 


0.10771238 


0.00005019 


0.107712032"' 


0.00005045"' 




0.094539896 


0.000019031 


0.094521981"' 


0.000018825"' 


0.10682968 


0.00006004 


0.106827700"' 


0.0000606"' 




0.0938286 


0.0000417 


0.093770735"' 


0.000040565"' 


0.1066188 


0.0008790 


0.106581329"' 


0.000818"' 




0.093187 


0.000006 


0.093124168"' 


0.0000045545"' 


0.1047144 


0.0008116 


0.104738968"' 


0.000753"' 




0.0931803 


0.0002611 


0.093164077"' 


0.00026195"' 


0. 1023324 


A AAAAC/^/C 

0.0000566 


0.102328077"' 


0.00005665"' 




0.09273307 


A AAAAIAA/C 
0.00003096 


A AAni ooAoa) 
0.092712896 ' 


A AAAA'3 1 OlCal 

0.000031225^ 


0.1011565 


0.0012677 


A 1 ni o/i*i'7nQa) 

u.iuiz4o/uy ' 






0.09236295 


0.00003524 


0.092338387"' 


0.000035305"' 


0.1008623 


0.0000590 


0.100853697"' 


0.0000583"' 




0.091019 


0.000021 


0.090937583"' 


0.000021635"' 


0.10062339 


0.00002557 


0.100600324"' 


0.000026415"' 




0.0907624 


0.0006273 


0.090669392"' 


0.0006465"' 


0.0981944 


0.0005270 


0.098155272"' 


0.000516"' 




0.090753250 


0.000013674 


0.090741139"' 


0.00001372"' 


0.09804390 


0.00004259 


0.098013778"' 


0.000042485"' 




0.0904340 


0.0000220 


0.090394489"' 


0.00002516"' 


0.09747798 


0.00004906 


0.097440508"' 


0.00004904"' 




0.0904114 


0.0001107 


0.090365551"' 


0.00010725"' 


0.095741 


0.000024 


0.095715874"' 


0.000024155"' 




0.090909 


0.000033 






0.0946127 


0.0009644 


0.094555491"' 


0.0010855"' 




0.09004682 


0.00007123 


0.090013284"' 


0.0000763"' 



a) [93] b) [94] 
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Table E 



F° resonances of helium from below the = 3 to below the Af = 5 threshold compared with other theoretical results. 



This work 


other results 


This work (continued) 


other results (continued) 


Re(-£") 


Im(-£") 


\<c(-E) 


\m[-E) 


Rcl_-£") 


lm(-£") 


Rc[-t) 


Imi-E) 








N 


= 3 








0.30425 


0.00162 


0.30424196^' 


0.001625975"' 


0.2534152 


0.0000261 


0.2534148"' 


0.00002615"' 






0.304215''' 


0.001625''' 






0.253445''' 


< 2.5 X 10-"'' 


0.2779622 


0.0000451 


0.27796225^' 


0.00004505"' 


0.251434 


0.000006 


0.251432"' 


0.00000635"' 






0.27796*' 


0.000045''' 






0.25144''' 


0.0000125''' 


0.261020 


0.000345 


0.2610194"' 


0.000346"' 


0.245926 


0.000179 


0.24615''' 


0.0006''' 






0.260975''' 


0.000325''' 


0.244124 


0.000137 


0.24495''' 


0.000875''' 


0.257874 


0.000236 


0.2578735"' 


0.0002365"' 














0.25786''' 


0.00021''' 
















N 


= 4 








0.18791 


0.00218 


0.187912"' 


0.002175"' 


0.1588291 


0.0000179 


0.15882905"' 


0.0000179"' 


0.17913 


0.00160 


0.1791265"' 


0.001598"' 


0.15756 


0.00115 


0.1575575"' 


0.001154"' 


0.1662838 


0.0000392 


0.16628375"' 


0.00003915"' 


0.1560718 


0.0000552 


0.1560715"' 


0.0000551"' 


0.162123 


0.000978 


0.16211665"' 


0.0009795"' 


0.1523307 


0.0007500 


0.15233"' 


0.00075"' 








N 


= 5 












0.124165'-'' 


0.00131'=' 


0.10676955 


0.00005037 


0.10680'=' 


0.000025'=' 


0.11951 


0.00163 


0.11952'^' 


0.001635'=' 


0.1057777 


0.0000703 


0.10591'=' 


0.000825"=' 


0.11541 


0.00148 


0.115415"=' 


0.001465'=' 


0.10575 


0.00091 


0.105832'=' 


0.00005"' 


0.11067814 


0.00003452 


0.11068"' 


0.000003"=' 


0.10232 


0.00101 


0.10254"' 


0.001"' 


0.109555 


0.001240 


0.109555'=' 


0.00125'=' 


0.100784 


0.000035 


0.10085"' 





a) [95] b) [69] c) [71] 



Table F 



" re.sonance.s of helium from below the iV = 2 to below the N = 5 threshold compared willi other tlieoretical result.s. 



This work 


other results 


This work (continued) 


other results (continued) 


Re(-£') 


lm{-E) 


Re(-£) 


Im(-£) 


Re{-E) 


Tia{-E) 


Re(-£') 


lm{-E) 








N = 


3 








0.3316527 


0.0000156 


0.33165270"' 


0.000015645"' 


0.2611251 


0.0000478 


0.2611250"' 


0.000047775"' 


0.2709720 


0.0000035 


0.2709720"' 


0.0000035"' 


0.2538533 


0.0000128 


0.25385285"' 


0.0000128"' 


0.2674098 


0.0000025 


0.26740965"' 


0.00000254"' 
















N = 


4 








0.194733 


0.001445 


0.1947325"' 


0.001445"' 


0.1620777 


0.0000533 


0.16207765"' 


0.00005325"' 






0.194725'=' 


0.00145*=' 






0.16208*"' 


0.0000515*" 


0.1824801 


0.0004101 


0.18248005"' 


0.00041015"' 


0.1618383 


0.0007290 


0.161838"' 


0.0007285"' 






0.18247''' 


0.0004''' 






0.161845''' 


0.00071''' 


0.1758466 


0.0001446 


0.1758458"' 


0.00014465"' 


0.1568641 


0.0000382 


0.1568640"' 


0.0000382"' 






0.17584*" 


0.000142*'' 






0.156865*=' 


0.00003''' 








N = 


5 












0.12120''' 


0.00141''' 


0.1074359 


0.0002776 


0.107455''' 


0.00027''' 






0.119465''' 


0.00203''> 


0.105349 


0.000058 


0.10538''' 


0.0000 15*=' 


0.111469 


0.000499 


0.111465''' 


0.0005*'' 


0.103636 


0.000791 


0.103805''' 


0.0009*=' 


0.10857325 


0.00004984 


0.10859*" 


0.000005*'' 


0.1028819 


0.0000673 


0.10294*'' 


0.0001 1''' 
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Table F (continued) 



This work 


other results 


This work (continued) 


other results (continued) 


Re(-£:) Im{-E) 


Re(-£) Im(-£) 


Re(-£) Jm{-E) 


Re(-£) Im{-E) 


0.10799 0.00073 


0.10805*" o.oooew 







a) [95] b) [71] 



Table G 



resonances of helium from below the = 3 to below the W = 5 threshold compared with other theoretical results. 



This work 


other results 




This work (continued) 


other results (continued) 


Re(-£) 


Im(-£:) 


Re(-£) 


lm{-E) 




Re(-£:) 


Im(-£) 


Re(-£:) 


Im(-E) 








N = 


3 








0.30713 


0.00331 


0.3071299"' 


0.003308925"' 




0.24370502 


0.00000157 


0.243708"' 




0.26183 


0.00127 


0.2618324"' 


0.001271875"' 




0.242930 


0.000017 


0.242965"' 


0.000015"' 


0.255154 


0.000025 


0.255153555"' 


0.0000245825"' 




0.24157466 


0.00000018 


0.2415795"' 




0.246448 


0.000705 


0.246451='' 


0.00070725"' 


















N = 


4 








0.19028 


0.00220 


0.1902843") 


0.002200775"' 




0.152262 


0.000606 


0.152258"' 


0.00060575"' 






0.190305''' 


0.002475''' 








0.15225''' 


0.00061''' 


0.17511 


0.00211 


0.17511165"' 


0.0021069"' 




0.149873 


0.000410 


0.149855"' 


0.0004025"' 






0.175105''' 


0.002115''' 








0.14988''' 


0.00040''' 


0.16513 


0.00164 


0.165113"' 


0.001638425"' 




0.147242 


0.000616 


0.14725''' 


0.00052''' 






0.16510''' 


0.001625''' 




0.14706 


0.00065 


0.14723''' 


0.000715''' 


0.15921 


0.00112 


0.159213"' 


0.00112475"' 




0.14589761 


0.00004520 


0. 14601''' 


0.00006''' 






0.159235'" 


0.001 O*"' 




0.14387405 


0.00000990 


0.143915''' 


0.0000275"" 


0.1587892 


0.0000461 


0.1587891"' 


0.00004645"' 
















0.15879''' 


0.0000465''' 


















N = 


5 








0.1188 


0.0009 


0.119225''' 


0.000965''> 




0.10691 


0.00091 


0.107005''' 


0.000835''' 


0.1172 


0.0016 


0.117145''' 


0.00 18''' 




0.1037321 


0.0000260 


0.10374''' 


0.000013''' 


0.1144 


0.0014 


0.115315''' 


0.00116''' 




0.102617 


0.000570 


0.10267''' 


0.000515''' 


0.10786 


0.00145 


0.107885''' 


0.00148''' 




0.102059 


0.000913 


0.10204''' 


0.00088''' 


0.10736314 


0.00006244 


0.10736''' 


0.000055''' 




0.10105 


0.00109 


0.10120''' 


0.0010''' 



a) [96] b) [71] 



Table H 



^G" resonances of helium from below the Af = 3 to below the Af = 5 threshold compared with other theoretical results. 



This work 


other results 




This work (continued) 


other results (continued) 


Re(-£:) 


Im(-£:) 


Re(-£:) 


lm{-E) 




Re(-£:) 


Im(-£) 


Re(-£) 


Im(-£;) 










N = 


3 








0.26956941 


0.00000035 


0.269569262"' 


0.00000036375"' 


0.24950880 


0.00000026 


0.249509"' 








0.2695675''' 






0.2452023 


0.0000285 


0.2452025"' 


0.00002625"' 


0.259147 


0.000054 


0.25914687"' 


0.0000536375"' 


0.24365020 


0.00000181 


0.24365215"' 








0.259145''' 






0.241585014 


0.000000155 


0.24159"' 





N = 4 
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Table H (continued) 



This work 


other results 


This work (continued) 


other results (continued) 


Re(-£) 


Im(-£) 


Re(-£) 


Im(-£) 


Re(-£) 


lm(-£) 


Re(-£) 


Im(-E) 


0.181009 


0.000121 


0.181008965''> 


0.0001211425"' 


0.151886 


0.000065 


0.151884") 


0.00006475"' 






0.181007'^' 


0.0001205'' 






0.151885" 


0.0000625'' 


0.163868 


0.000062 


0.16386785"' 


0.0000622"' 


0.1513814 


0.0000209 


0.151377"' 


0.00001975"' 






0.163867"^' 


0.0000625'' 






0.15138'' 


0.0000205'' 


ft 1 S'^lfiR 
W.l JJ loo 


n nftnft'^9 


ft 1 671^) 


ft ftftftft3947S^) 


ft M8S34ft 


ft ftnftn4^i3 


ft MSSS'^' 


ft ftftftft?^'^) 






0.1551665^> 


0.000032'' 


0.145306 


0.000037 


0.145336"' 


0.00001375"' 


0.154308 


0.000041 


0.1543035"' 


0.00004175"' 






0.145315'' 


0.000025'' 






0.1543045^' 


0.()00038''' 
















N = 


5 












0.121595'' 


0.001575'' 


0.105067 


0.000046 


0.10538'' 


0.000035'' 


0.116458 


0.000462 


0.116485'' 


0.000435'' 


0.104058 


0.000091 


0.10422'' 


0.000075" 


0.11038 


0.00023 


0.110405'' 


0.00021'' 


0.104021 


0.000854 


0.10405'' 


0.00075" 


0.109723 


0.000046 


0.10973''' 


().000045''' 


0.10194 


0.00006 


0.1029'-' 


().()()()()4^'' 



a) [96] b) [69] c) [71] 
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Table 1 



resonances of helium from below the = 2 to below the = 5 threshold compared with data from [ 1 ]. 



Re(-£) 



This work 
Im(-£) 



(cos(9i2)) 



Rost 



Re(-£) 



etal. [1] 
Im(-£) 



This 



Re(-£) 



work (continued) 
Im(-£) 



(cos(9i2)) 



Rost etal. [1] (continued) 
Re(-£) Im(-£) 



0.69313 


0.00069 


0.03312 


0.693134920 


0.000686625 


0.50641378 


0.00000556 


0.027821 


0.50641384 


0.00000559 


0.597073801 


0.000001922 


-0.4168372 


0.597073804 


0.000001923 


0.50584264 


< 0.1 X 10-' 


0.25767 


0.50584269 




0.5640830 


0.0001501 


0.015690 


0.564085188 


0.000150594 


0.505806932 


0.000000047 


-0.28819 


0.50580696 


0.00000010 


0.54709214 


< 0.1 X 10-' 


0.13595 


0.547092709 


0.000000005 


0.50517456 


0.00000404 


0.02796 


0.505175 


0.000004 


0.54649297 


0.00000096 


-0.21408 


0.546493257 


0.000001014 


0.50475851 


< 0.1 X 10-' 


0.26039 


0.5047590 




0.5343622 


0.0000639 


0.022382 


0.534363144 


0.000064173 


0.504732103 


0.000000035 


-0.29033 






0.52761598 


<0.7x 10-' 


0.19787 


0.527616338 


0.7 X 10-'° 


0.50426276 


0.00000303 


0.028056 






0.52729761 


0.00000046 


-0.24832 


0.527297770 


0.000000491 


0.503950312 


< 0.6 X 10-* 


0.26241 






0.5215042 


0.0000327 


0.025232 


0.521504666 


0.000032898 


0.503930243 


0.000000026 


-0.29196 






0.51811805 


< 0.5 X H)-' 


0.22516 


0.518118268 


0.17 X 10 


0.5035724 


0.0000023 


0.02812 






0.51793724 


0.00000025 


-0.26527 


0.517937328 


0.000000267 


0.503331778 


<0.4x 10-* 


0.26395 






0.5147337 


0.0000189 


0.026546 


0.514733994 


0.000018998 


0.50331618 


0.00000002 


-0.29322 






0.51279090 


< 0.3 X 10-' 


0.23965 


0.512791034 


0.47 X 10-'° 


0.5030371 


0.0000018 


0.028165 






0.51267993 


0.00000015 


-0.2750 


0.512679987 


0.000000160 


0.502847900 


< 0.3 X 10-* 


0.26514 






0.51072663 


0.00001188 


0.027220 


0.510726795 


0.000011926 


0.50283554 


0.00000002 


-0.29422 






0.50950837 


<0.2x 10-' 


0.24828 


0.509508462 


0.4 X 10-'" 


0.50261375 


0.00000146 


0.02820 






0.50943582 


O.OOOOOOlO 


-0.28113 


0.509435853 


0.000000107 


0.502462252 


< 0.3 X 10-* 


0.26609 






0.50815844 


0.00000793 


0.027596 


0.50815854 


0.00000796 


0.502452292 


0.000000013 


-0.29502 






0.50734418 


<0.2x 10-' 


0.25386 


0.507344240 


0.5 X 10-'° 


0.50227312 


0.00000118 


0.02822 






0.507294291 


0.000000066 


-0.28526 


0.507294315 


0.000000068 


0.502149942 


<0.2x 10-* 


0.26686 














N-- 


= 3 










0.335626 


0.003514 


-0.256 


0.335625935 


0.003511869 


0.226805300 


0.000000448 


0.078617 






0.285950742 


0.000017047 


-0.6042595 


0.285950743 


0.000017046 


0.22667230 


0.00000004 


0.5159464 






0.282826 


0.000731 


0.20914 


0.282828970 


0.000731040 


0.2265819489 


0.0000007056 


-0.637170 






0.271193 


0.001449 


-0.29668 


0.271193403 


0.001448131 


0.2262389 


0.0000428 


-0.20828 






0.26764400 


0.00001134 


-0.005868 


0.267644001 


0.00001134 


0.226197614 


0.000007270 


0.2413 






0.25743229 


0.00001101 


-0.618230 


0.257432288 


0.000011017 


0.226038193 


0.000000342 


0.082158 






0.2515776 


0.0002601 


0.3387 


0.251578561 


0.000260089 


0.22593878 


0.00000003 


0.5144795 






0.250773 


0.000650 


-0.3550 


0.250773561 


0.000650018 


0.225970165 


0.000000544 


-0.637817 






0.24822439 


0.00000535 


0.016591 


0.248224394 


0.000005362 


0.22560564 


0.00003309 


-0.21017 






0.24551751 


0.00000006 


0.495763 


0.245517652 


0.000000068 


0.225572803 


0.000005641 


0.2440 






0.244412373 


0.000006559 


-0.625120 


0.244412373 


0.000006559 


0.225448946 


0.000000267 


0.08496 






0.240949 


0.000381 


-0.237 


0.240948845 


0.000381019 


0.22537262 


0.00000002 


0.513186 






0.2408476 


0.0001115 


0.244 


0.240848064 


0.000111798 


0.225319277 


0.000000428 


-0.638335 






0.239292309 


0.000002994 


0.0356933 


0.239292313 


0.000002997 


0.22511109 


0.00002609 


-0.2116 






0.2380616 


0.0000001 


0.514718 


0.238061744 


0.000000106 


0.225084606 


0.000004467 


0.2461 






0.23743302 


0.00000406 


-0.629238 


0.237433023 


0.000004058 


0.224986473 


0.000000212 


0.087227 






0.235381 


0.000246 


-0.1892 


0.235381267 


0.000245901 


0.22492654 


0.00000002 


0.5120633 






0.23524268 


0.00004793 


0.2073 


0.235242888 


0.000048022 


0.224884260 


0.000000343 


-0.638757 






0.234331070 


0.000001841 


0.049910 


0.234331075 


0.000001844 


0.22471751 


0.00002093 


-0.2128 






0.2336632 


0.0000001 


0.519872 


0.233663277 


0.000000102 


0.224695883 


0.000003598 


0.2477 






0.233279233 


0.000002642 


-0.631966 


0.233279233 


0.000002642 


0.224616816 


0.000000171 


0.08907 






0.2319699 


0.0001604 


-0.1928 


0.231969855 


0.000160266 


0.224568873 


0.000000016 


0.511095 






0.23185540 


0.00002812 


0.2171 


0.231855536 


0.000028170 


0.22453479 


0.00000027 


-0.639105 






0.231269828 


0.000001211 


0.060391 


0.231269832 


0.000001213 


0.22439919 


0.00001705 


-0.21377 






0.2308645 


0.0000001 


0.520295 


0.230864587 


0.000000086 


0.224381319 


0.000002940 


0.24899 






0.2306146277 


0.0000018016 


-0.633885 


0.230614628 


0.000001801 


0.22431668 


0.00000014 


0.09059 






0.2297308 


0.0001092 


-0.1982 


0.229730760 


0.000109106 


0.224277713 


0.000000013 


0.510259 






0.22964226 


0.00001858 


0.2262 


0.229642356 


0.000018608 


0.224249833 


0.000000229 


-0.639394 






0.229242989 


0.000000837 


0.068191 


0.229242993 


0.000000839 


0.22413809 


0.00001407 


-0.21455 






0.22897741 


0.00000005 


0.5191381 


0.228977474 


0.000000069 


0.224123176 


0.000002434 


0.25004 






0.228806184 


0.000001278 


-0.63529 


0.228806184 


0.000001278 


0.224069664 


0.000000116 


0.09185 






0.2281826 


0.0000774 


-0.2025 


0.22818257 


0.00007734 


0.224037546 


0.000000011 


0.509538 






0.22811467 


0.00001308 


0.2329 


0.228114738 


0.000013098 


0.224014450 


0.000000191 


-0.639639 






0.227830074 


0.000000603 


0.074086 


0.227830076 


0.000000604 


0.22392129 


0.00001774 


-0.21520 






0.22764607 


0.00000004 


0.5175479 


0.227646123 


0.000000055 


0.223908718 


0.000002037 


0.25090 






0.2275237757 


0.0000009364 


-0.636351 


0.2275358 


0.0000008 


0.223863917 


0.000000097 


0.09292 






0.2270679 


0.0000568 


-0.2058 


0.227068 


0.000056 


0.223837128 


0.000000009 


0.50891 






0.22701533 


0.00000960 


0.2377 


0.2270153 


0.0000095 




















N-- 


= 4 










0.194513 


0.001787 


-0.4126 


0.194512131 


0.001787174 


0.1317505 


0.0000296 


0.41473 


0.131750537 


0.000029682 


0.17880 


0.00239 


-0.0107 


0.178798722 


0.002386550 


0.131648243 


0.000001770 


0.252544 


0.131648243 


0.000001780 


0.1688609 


0.0000230 


-0.69745 


0.168846093 


0.000023060 


0.131383964 


0.000007480 


-0.232036 


0131383962 


0.000007481 


0.161252 


0.001084 


-0.446179 


0.161251205 


0.0010839 


0.13115996 


0.00000003 


0.627725 


0131139886 


0.000000032 


0.16068953 


0.00005272 


-0.21735 


0.160689529 


0.000052718 


0.130919534 


0.000002970 


-0.724423 


0130919534 


0.000002970 


0.152734 


0.001132 


0.0954 


0.152734009 


0.001131881 


0.1307456 


0.0001448 


0.0794 


0130745628 


0.000144973 


0.15183285 


0.00001833 


-0.7086555 


0.151832846 


0.000018339 


0.1305225 


0.0000408 


-0.48297 


0.130522475 


0.000040842 


0.150557 


0.000391 


0.17020 


0.150557131 


0.000390874 


0.1304127 


0.0000214 


0.42384 


0.130412715 


0.000021493 


0.14976399 


0.00000756 


0.15983 


0.149763990 


0.000007594 


0.130335158 


0.000001361 


0.26286 


0.130335158 


0.000001368 


0.148050 


0.000603 


-0.462478 


0.148049432 


0.000603197 


0.130149303 


0.000005518 


-0.23176 


0130149302 


0.000005519 


0.14673378 


0.00003534 


-0.226807 


0.146733780 


0.000004243 


0.12999768 


0.00000003 


0.628658 


0129997623 


0.000000025 


0.14299236 


0.00001242 


-0.71498 


0.142992362 


0.000012411 


0.129823092 


0.000002225 


-0.7253167 


012982309 


0.00000223 


0.142629 


0.000702 


0.0665 


0.142629121 


0.000703336 


0.1296910 


0.0001056 


0.08042 


0.129691063 


0.000105707 


0.1412526 


0.0001175 


0.3616 


0.141252456 


0.000117707 


0.12954255 


0.00002389 


-0.48639 


012954254 


0.00002388 


0.14096913 


0.00000423 


0.19160 


0.140969138 


0.000004243 


0.12943804 


0.00001604 


0.42969 


0129438038 


0.000016058 


0.140850 


0.000322 


-0.47441 


0.140850169 


0.000332216 


0.129378050 


0.000001062 


0.270668 


0.129378050 


0.000001068 


0.13975447 


0.00002279 


-0.23005 


0.139754471 


0.000022789 


0.129241901 


0.000004179 


-0.23133 


0.129241900 


0.000004178 


0.13861396 


0.00000038 


0.5997586 


0.138613869 


0.000000412 


0.12913433 


0.00000003 


0.628516 


0.129134285 


0.000000023 
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Table 1 (continued) 





This work 




Roster fl/. [1] 


This work (continued) 




Rostef a/. [1] (continued) 


Re(-£) 


lm(-£) 


(C0s(ei2)> 


Re(-£) 


Im(-£) 


Re(-£) 


lm(-£) 


(C0s(e|2)> 


Re(-£) 


Im(-E) 


0.13784040 


0.00000833 


-0.718849 


0.137840402 


0.000008336 


0.12900384 


0.00000170 


-0.725933 


01290039 


0.0000021 


0.1374516 


0.0004502 


0.07150 


0.137451388 


0.000450529 


0.1289020 


0.0000789 


0.0814 


0.12890207 


0.00007904 


0.1365398 


0.0000669 


0.38888 


0.136539778 


0.000066974 


0.12880339 


0.00001322 


-0.48948 


0.1288034 


0.0000131 


0.1365291 


0.0001911 


-0.4717 


0.136528961 


0.000191047 


0.12870543 


0.00001229 


0.4339 


0.12870543 


0.00001231 


0.136349931 


0.000003116 


0.219126 


0.136349933 


0.000003129 


0.12865819 


0.00000084 


0.27672 


0.12865820 


0.00000085 


0.135701427 


0.000015138 


-0.23150 


0.135701425 


0.000015139 


0.12855525 


0.00000323 


-0.23082 






0.13510236 


0.00000012 


0.616777 


0.135102260 


0.000000154 


0.12847605 


0.00000001 


0.62788 


0.12847602 


0.00000001 


0.134596793 


0.000005737 


-0.721400 


0.134596793 


0.000005757 


0.12837608 


0.00000133 


-0.726315 






0.1342890 


0.0002982 


0.07551 


0.134288843 


0.000298427 


0.1282963 


0.0000603 


0.08268 






0.1337467 


0.0001137 


-0.46675 


0.133746663 


0.000113664 


0.12823243 


0.00000663 


-0.4928 






0.13366116 


0.00004262 


0.39658 


0.133661140 


0.000042682 


0.12814064 


0.00000963 


0.43719 






0.133523368 


0.000002337 


0.238580 


0.133523369 


0.000002348 


0.12810283 


0.00000067 


0.28149 






0.133126051 


0.000010453 


-0.232025 


0.133126050 


0.000010455 


0.12802302 


0.00000256 


-0.2303 






0.13277430 


0.00000005 


0.624551 


0.132774213 


0.000000059 


0.12796292 


0.00000001 


0.62705 






0.132432020 


0.000004069 


-0.7231672 


0.132432020 


0.000004069 


0.12788470 


0.00000106 


-0.72647 






0.1322004 


0.0002045 


0.07794 


0.132200330 


0.000204658 


0.1278213 


0.0000469 


0.0851 






0.1318592 


0.0000682 


-0.47798 


0.131859129 


0.000068171 




















N-- 


= 5 










0.11923 


0.00163 


-0.150 


0.119233456 


0.001628873 


0.086107303 


0.000009325 


0.05887 


0086107301 


0.000009328 


0.1117436282 


0.0000247544 


-0.7542302 


0.111743628 


0.000024754 


0.0859956 


0.0001447 


-0.5763 


0.085995647 


0.000144735 


0.1090974 


0.0009203 


0.100 


0.109097499 


0.000920979 


0.08578806 


0.00001276 


-0.37745 


0.085788056 


0.000012761 


0.10747672 


0.00005453 


-0.348724 


0.107476720 


0.000054525 


0.08557836 


0.00000132 


0.69933 


0.085578293 


0.000001323 


0.107288 


0.000780 


-0.5404 


0.107287651 


0.000780776 


0.08555043 


0.00001181 


-0.20500 


0.085550431 


0.000011814 


0.1021502 


0.0010520 


-0.17796 


0.102150534 


0.001052069 


0.0854279 


0.0001073 


0.25112 


0.085427964 


0.000107406 


0.10193843 


0.00006420 


-0.022778 


0.101938432 


0.000064196 


0.085325948 


0.000004808 


-0.7784013 


0085325948 


0.000004808 


0.10090954 


0.00002258 


-0.763013 


0.100909544 


0.000022579 


0.08505907 


0.00000737 


0.35779 


0.085059034 


0.000007385 


0.098616 


0.000462 


-0.55640 


0.098616265 


0.000462287 


0.08496123 


0.00003087 


0.4621 


0084961197 


0.000030868 


0.09788768 


0.00004570 


-0.362504 


0.097887683 


0.000045698 


0.084938509 


0.000006755 


0.05390 


0.084938504 


0.000006758 


0.0965474 


0.0004068 


0.1370 


0.096547358 


0.000407284 


0.0849190 


0.0000920 


-0.5820 


0.084918985 


0.000092098 


0.0951890 


0.0007001 


-0.17703 


0.095189318 


0.000700204 


0.08471871 


0.00000974 


-0.37034 


0.084718712 


0.000009738 


0.09500886 


0.00001402 


0.257187 


0.095008763 


0.000014040 


0.08466951 


0.00001532 


0.1889 


0.084669506 


0.000015324 


0.09473690 


0.00001682 


-0.7686375 


0.094736906 


0.000016822 


0.084576579 


0.000000465 


0.69596 


0.084576520 


0.000000470 


0.09430037 


0.00003938 


-0.002098 


0.094300364 


0.000039374 


0.0844637 


0.0000796 


0.2354 


0.084463776 


0.000079689 


0.09368586 


0.00013118 


0.30495 


0.093685604 


0.000131190 


0.08438984 


0.00000367 


-0.779431 


0.084389840 


0.000003674 


0.0934465 


0.0002279 


-0.56917 


0.093446374 


0.000227996 


0.084169175 


0.000005764 


0.3688 


0084169144 


0.000005772 


0.09262944 


0.00003307 


-0.369115 


0.092629436 


0.000033073 


0.08410291 


0.00002477 


0.4872 


0084102891 


0.000024771 


0.0915235 


0.0002678 


0.20294 


0.091523508 


0.000268169 


0.0840917 


0.0000629 


-0.5907 


0084091661 


0.000062894 


0.0911373 


0.0004131 


-0.17421 


0.091137537 


0.000413142 


0.08407862 


0.00000583 


0.04880 


0.084078611 


0.000005837 


0.09089135 


0.00001208 


-0.772190 


0.090891352 


0.000012084 


0.0839668 


0.0000568 


-0.1633 


0.083966869 


0.000056842 


0.09061107 


0.00001549 


0.29916 


0.090610992 


0.000015508 


0.08391948 


0.00000760 


-0.38615 


0.083919479 


0.000007597 


0.09025264 


0.00002615 


0.02234 


0.090252625 


0.000026141 


0.083819810 


0.000000317 


0.70021 


0.083819758 


0.000000321 


0.09023515 


0.00005549 


-0.57747 


0.090235128 


0.000055505 


0.0837370 


0.0000596 


0.2254 


0.083737043 


0.000059688 


0.09012742 


0.00007250 


0.41142 


0.090127327 


0.000072517 


0.0836783 


0.0000029 


-0.78025 


0.08367830 


0.00000287 


0.08939903 


0.00002358 


-0.372689 


0.089399031 


0.000023582 


0.08349657 


0.00000459 


0.3768 


0.083496539 


0.000004592 


0.088845297 


0.000002916 


0.67231 


0.088845250 


0.000002921 


0.0834519 


0.0000457 


-0.592 


0083452 


0.000046 


0.0886327 


0.0001910 


0.2220 


0.088632704 


0.000191307 


0.08344915 


0.00002020 


0.514 


0083449134 


0.000020201 


0.0885376 


0.0002051 


-0.14796 


0.088537716 


0.000205050 


0.08342625 


0.00000492 


0.0484 


0.08342624 


0.00000492 


0.0884920 


0.0000646 


-0.6075 


0.088491985 


0.000064588 


0.083390 


0.000082 


0.1739 


0.08338954 


0.00008250 


0.088348876 


0.000008797 


-0.776266 


0.088348875 


0.000008796 


0.0833080 


0.0000059 


-0.38564 


0.0833079 


0.0000060 


0.08800223 


0.00001253 


0.32419 


0.088002165 


0.000012546 


0.083234920 


0.000000220 


0.70206 


0.083234874 


0.000000221 


0.08776435 


0.00001905 


-0.0470 


0.087764354 


0.000019031 


0.0831749 


0.0000450 


0.2194 


0.08317501 


0.00004498 


0.0877516 


0.0000482 


0.5225 


0.087751551 


0.000048256 


0.083125 


0.000002 


-0.7809 






0.0873003 


0.0002184 


-0.57180 


0.087300171 


0.000218446 


0.082975 


0.000004 


0.383 






0.08726810 


0.00001756 


-0.37499 


0.087268098 


0.000017562 


0.082948 


0.000035 


-0.5845 






0.086939118 


0.000001705 


0.68604 


0.086939055 


0.000001712 


0.0829404 


0.0000157 


0.518 






0.08677016 


0.00007996 


-0.2093 


0.086770197 


0.000079981 


0.082922 


0.000089 


-0.172 






0.0867486 


0.0001487 


0.2610 


0.086748626 


0.000148913 


0.0829197 


0.0000039 


0.045 






0.08658970 


0.00000642 


-0.777115 


0.086589702 


0.000006417 


0.082829 


0.000005 


-0.386 






0.086273970 


0.000009607 


0.34322 


0.086273922 


0.000009620 


0.08277397 


0.00000016 


0.7029 






0.08612347 


0.00003985 


0.4397 


0.086123429 


0.000039851 


0.082731 


0.000034 


0.216 
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Table 2 



^f" rf.snnance.snf hdiiim from helnw fhe W = 7 InhelowthR ^ = S thrfishnlii 
Re(-£) Im(-£) (cos(9i2)) || Re(-£) lm(-£) (£05(612)) || Re(-£) lm(-£) (£05(612)) 

N = 2 



u. /0U4y zz 


u.uuui4yz 




u.juyizjo(SO 


U.UUUUUI J(S / 


-U.4ZoyjDU(S 


U.jUJiJJ(S / lul 


U.UUUUUUU I i 1 


-u.ujui ly 1 


0.5846722 


0.000041 1 


-0.4143051 


0.5086964426 


0.0000000492 


-0.02838248 


0.5028884309 


< 0.4 X 10"' 


0.46023747 


0.57903096 


0.00000094 


-0.0208351 


0.507508411 


< 0.2 X 10"* 


0.4530691 


0.502784604 


0.000000267 


-0.431226 


0.54884429 


< 0.1 X 10-' 


0.3584342 


0.507082993 


0.000001086 


-0.4296268 


0.50270828176 


0.00000000890 


-0.0303482 


0.54283722 


0.00001576 


-0.4215271 


0.5067854543 


0.0000000343 


-0.0289510 


0.5024948854 


< 0.3 X 10"' 


0.46079185 


0.539558770 


0.000000395 


-0.023095 


0.505960107 


< 0.1x10-"* 


0.45559221 


0.502411338 


0.000000216 


-0.4313806 


0.52863838 


< 0.1 X 10 ' 


0.4101493 


0.505657168 


0.000000775 


-0.4301258 


0.50234959869 


0.00000000721 


-0.0304866 


0.52571189 


0.00000744 


-0.424719 


0.5054420898 


0.0000000249 


-0.0293804 


0.5021765989 


< 0.2 X 10-' 


046123215 


0.523946635 


0.000000204 


-0.0250746 


0.504845316 


<0.1xlO-« 


0.4573377 


0.502108378 


0.000000176 


-0.4315084 


0.518710071 


<0.6x 10-' 


0.4320504 


0.504622085 


0.000000572 


-0.4305061 


0.50205773884 


0.00000000592 


-0.0306016 


0.51710730 


0.00000406 


-0.4267008 


0.5044617392 


0.0000000186 


-0.0297116 


0.5019155415 


< 0.2 X 10-' 


046158757 


0.516079739 


0.000000118 


-0.0265517 


0.5040162143 


< 0.6 X 10-' 


0.4585935 


0.5018591186 


0.0000001461 


-0.431615 


0.513156015 


< 0.4 X 10"* 


0.4430261 


0.503847045 


0.000000435 


-0.4308022 


0.50181707450 


0.00000000492 


-0.030698 


0.5I219I320 


0.000002448 


-0.42802822 


0.5037243968 


0.0000000142 


-0.0299718 


0.5016987747 


< 0.2 X 10-' 


0.4618786 


0.5115478001 


0.0000000749 


-0.02761331 


0.5033829632 


< 0.5 X 10"' 


0.4595263 


0.50165158 


0.00000012 


-0.4317 


0.509747324 


< 0.1x10-* 


0.4492363 


0.503251735 


0.000000338 


-0.4310369 


0.50161629 


<0.1xlO-'' 


-0.0307 



^ = 3 



0.3503776 


0.0014933 


-0.56382 


0.230365457 


0.000000636 


0.284693 


0.225172994 


0.000000674 


-0.336212 


0.3093797 


0.0005587 


0.006019 


0.230008407 


0.000002747 


-0.331249 


0.224974640 


0.000000007 


0.6431773 


0.27947758 


0.00068721 


-0.598199 


0.229149422 


0.000000030 


0.625734 


0.224891808 


0.000003254 


0.01916 


0.27881704 


0.00003128 


-0.308891 


0.22885408 


0.00001265 


0.01906 


0.22484865 


0.00000694 


-0.62337 


0.2602338 


0.0001549 


-0.00222 


0.22866084 


0.00002715 


-0.62160 


0.224828101 


0.000000120 


0291818 


0.25852486 


0.00000267 


0.247147 


0.228618954 


0.000000439 


0.28656 


0.224766879 


0.000000542 


-0.33670 


0.2551621 


0.0003232 


-0.61152 


0.228374868 


0.000001963 


-0.3327711 


0.224608047 


0.000000006 


0.644502 


0.25355291 


0.00001673 


-0.317379 


0.227774243 


0.000000022 


0.631906 


0.22454056 


0.00000263 


0.01909 


0.24605967 


0.00000015 


0.5278342 


0.22755393 


0.00000914 


0.019249 


0.22450609 


0.00000561 


-0.62354 


0.24523493 


0.00007765 


0.01020 


0.22742031 


0.00001959 


-0.622105 


0.224488716 


0.000000098 


0.29228 


0.24403669 


0.00000178 


0.2655788 


0.227381223 


0.000000321 


0.288269 


0.224439197 


0.000000442 


-0.33711 


0.2433744 


0.0001671 


-0.61677 


0.227206612 


0.000001449 


-0.333947 


0.224310021 


0.000000005 


0.645548 


0.242190147 


0.000009820 


-0.322772 


0.226769865 


0.000000015 


0.6361645 


0.22425435 


0.00000216 


0.01902 


0.23851299 


0.00000010 


0.5755645 


0.22660203 


0.00000682 


0.019298 


0.22422636 


0.00000461 


-0.62369 


0.23775720 


0.00004426 


0.01524 


0.22650567 


0.00001459 


-0.62254 


0.224211604 


0.000000081 


0.29264 


0.237013541 


0.000001258 


0.2756880 


0.226471625 


0.000000243 


0.289548 


0.2241709736 


0.0000003655 


-0.337457 


0.2368766 


0.0000956 


-0.61955 


0.226342232 


0.000001099 


-0.334872 


0.2240644906 


0.0000000039 


0.6463881 


0.236070361 


0.000006093 


-0.326527 


0.226014549 


0.00000001 1 


0.6392148 


0.224018053 


0.000001797 


0.01896 


0.23399144 


0.00000006 


0.6013444 


0.225884160 


0.000005219 


0.01928 


0.22399501 


0.00000383 


-0.62381 


0.23343211 


0.00002749 


0.01755 


0.225812304 


0.000011150 


-0.622881 


0.223982399 


0.000000067 


0.292947 


0.232947683 


0.000000979 


0.284331 


0.225783377 


0.000000188 


0.29051 


0.223948645 


0.000000305 


-0.337748 


0.23294750 


0.00005916 


-0.62381 


0.225684742 


0.000000853 


-0.335612 


0.223859825 


0.000000003 


0.64707 


0.232392355 


0.000003996 


-0.329239 


0.225432506 


0.000000009 


0.6414684 


0.22382070 


0.00000151 


0.0189 


0.231100332 


0.000000045 


0.616369 


0.225329398 


0.000004083 


0.019228 


0.2238015 


0.0000032 


-0.6239 


0.23069633 


0.00001820 


0.01860 


0.22527434 


0.00000871 


-0.623150 


0.22379066 


0.00000006 


0.2932 


0.23040124 


0.00003912 


-0.621478 


0.225249950 


0.000000149 


0.29124 


0.2237623 


0.0000003 


-0.3380 


N = A 


0.200074 


0.001053 


-0.66904 


0.1351531 


0.000057 1 


0.1832 


0.1297701012 


0.0000030973 


0.09519 


0.185808 


0.002536 


-0.182 


0.134870976 


0.000010224 


0.302571 


0.12956004 


0.00000341 


-0.4860617 


0.16547992 


0.00003763 


-0.4536933 


0.134631945 


0.000007432 


0.112095 


0.12922266 


0.00000016 


0.719743 


0.165140 


0.000641 


-0.69469 


0.13445890 


0.00005400 


-0.721044 


0.12921417 


0.00001658 


-0.6773 


0.1637087 


0.0006819 


0.14085 


0.13393536 


0.00000861 


-0.482227 


0.1291618 


0.0000587 


-0.2012 


0.15623631 


0.00004875 


-0.02421 


0.13295781 


0.00000091 


0.67929 


0.12910813 


0.00001458 


0.1719 


0.155802 


0.001212 


-0.2205 


0.1328409 


0.0001799 


-0.1430 


0.129025959 


0.000003109 


0.34381 


0.1504764 


0.0003413 


-0.705066 


0.13276163 


0.00003667 


0.1638 


0.128955334 


0.000002407 


0.09210 


0.14963682 


0.00002794 


-0.468364 


0.132568314 


0.000007397 


0.3164629 


0.128800852 


0.000002679 


-0.485743 


0.1456517 


0.0002015 


0.2001 


0.132398583 


0.000005433 


0.104631 


0.1286768 


0.0000445 


-0.71372 


0.14482654 


0.00002002 


0.31333 


0.13238424 


0.00002651 


-0.7239308 


0.12854667 


0.00000011 


0.72502 


0.144774 


0.000688 


-0.23939 


0.13195887 


0.00000614 


-0.48419 


0.1285024 


0.0000452 


-0.1755 


0.14408438 


0.00002166 


0.03979 


0.13130270 


0.00000043 


0.699072 


0.12845375 


0.00001156 


0.1843 


0.142391 


0.000182 


-0.7127 


0.1312088 


0.0001216 


-0.14303 


0.128388673 


0.000002429 


0.34907 


0.14156513 


0.00001861 


-0.475113 


0.13113207 


0.00002566 


0.1658 


0.12833350 


0.00000190 


0.08971 


0.1389621 


0.0000723 


0.218 


0.130991256 


0.000005420 


0.32816 


0.12821632 


0.00000230 


-0.4858 


0.1388839 


0.0000415 


0.592 


0.13094042 


0.00000851 


-0.727136 


0.1282028 


0.0000439 


-0.7213 


0.1388340 


0.0004182 


-0.2243 


0.130867727 


0.000004061 


0.099266 


0.12802005 


0.00000009 


0.729193 


0.13843238 


0.00001324 


0.301567 


0.13057116 


0.00000451 


-0.4854685 


0.1279865 


0.0000338 


-0.1750 


0.13809982 


0.00001045 


0.12171 


0.13010942 


0.00000025 


0.711219 


0.12794417 


0.00000933 


0.1921 


0.13754955 


0.00009944 


-0.71752 


0.1300375 


0.0000833 


-0.1469 


0.127891829 


0.000001932 


0.35319 


0.136885292 


0.000012474 


-0.479364 


0.12996907 


0.00001894 


0.1720 


0.127847944 


0.000001529 


0.087832 


0.13533969 


0.00000316 


0.63989 


0.129920094 


0.000000615 


-0.730545 


0.1277797 


0.0000322 


-0.7187 


0.13521083 


0.00027206 


-0.1592 


0.12986240 


0.00000406 


0.336935 


0.12775670 


0.00000178 


-0.4918 


iV = 5 


0.114347 


0.001893 


-0.009 


0.088725745 


0.000003952 


0.473744 


0.0844413 


0.0001723 


-0.3750 


0.10991437 


0.00003711 


-0.5487163 


0.088666730 


0.000024899 


-0.158722 


0.08442611 


0.00000991 


-0.1384 


0.1093937 


0.0005220 


-0.75032 


0.0880458 


0.0001257 


-0.773088 


0.0843301 


0.0000337 


-0.7851 


0.10513161 


0.00006776 


-0.18436 


0.08785465 


0.00001262 


-0.576722 


0.08417250 


0.00000535 


-0.58339 


0.1045332 


0.0010647 


-0.34793 


0.0876004 


0.0003527 


0.04514 


0.0841285 


0.0000621 


0.02127 


0.1004820 


0.0007824 


0.1973 


0.087452676 


0.000011922 


-0.38722 


0.083909992 


0.000001818 


0.68944 


0.1000581 


0.0002952 


-0.761127 


0.08720727 


0.00000966 


0.42006 


0.08384044 


0.00002764 


0.3446 


0.099578431 


0.000032864 


-0.561246 


0.087106 


0.000060 


0.2774 


0.08383403 


0.00000416 


0.3737 


0.098966684 


0.000035512 


0.13474 


0.087026825 


0.000005476 


0.54106 


0.0837606 


0.0001306 


-0.3767 


0.098843 


0.000880 


-0.0266 


0.086794744 


0.000004014 


0.42179 


0.08371975 


0.00000252 


0.374 
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Table 2 (continued) 



Re(-£) 


Im{-£) 


(cos(ei2)> 


Re(-£) 


Im(-£) 


(cos{ei2)) 


Re(-£) 


Im(-£) 


(cos{ei2)) 


0.0967715 


0.0006694 


-0.36349 


0.086743689 


0.000017695 


-0.14620 


0.08369412 


0.00000757 


-0.136 


0.096324167 


0.000054469 


-0.192245 


0.0864399 


0.0000697 


-0.7785 


0.0836365 


0.0000242 


-0.7840 


0.0944352 


0.0001396 


-0.76901 


0.08624638 


0.00006659 


-0.36828 


0.0835070 


0.0000042 


-0.5844 


0.093791812 


0.000024190 


-0.5685010 


0.08622062 


0.00000991 


-0.58355 


0.0834928 


0.0000266 


0.0108 


0.0932137 


0.0007772 


0.04065 


0.0860681 


0.0002142 


0.02834 


0.0833060 


0.0000012 


0.717 


0.09275719 


0.00002680 


0.19443 


0.085745706 


0.000005394 


0.552862 


0.0832472 


0.0000238 


0.3644 


0.0925968 


0.0001738 


0.2347 


0.0856563 


0.0000420 


0.28394 


0.0832408 


0.0000034 


0.3585 


0.0922099 


0.0003538 


-0.37549 


0.08563002 


0.00000728 


0.47628 


0.083206 


0.000096 


-0.37670 


0.09186876 


0.00000126 


0.409470 


0.085442437 


0.000003572 


0.3980 


0.0831510 


0.0000021 


0.367 


0.09157690 


0.00003836 


-0.191066 


0.085401674 


0.000013136 


-0.14006 


0.0831305 


0.0000059 


-0.134 


0.091043816 


0.000010939 


-0.7753067 


0.0852602 


0.0001747 


-0.36538 


0.083095 


0.000018 


-0.784 


0.09021419 


0.00001735 


-0.572512 


0.08523739 


0.00004854 


-0.79214 


0.082996 


0.000008 


0.001 


0.0897984 


0.0005477 


0.04186 


0.08504548 


0.00000700 


-0.582253 


0.0829882 


0.0000033 


-0.585 


0.0896707 


0.0001323 


-0.76961 


0.0849593 


0.0001220 


0.02837 


0.0828312 


0.0000009 


0.7352 


0.08935433 


0.00001621 


0.29294 


0.084695336 


0.000003001 


0.640875 


0.082782 


0.000021 


0.379 


0.08931317 


0.00014899 


-0.36064 


0.08461491 


0.00003310 


0.3167 


0.0827750 


0.0000029 


0.351 


0.08922198 


0.00009377 


0.24407 


0.08460527 


0.00000567 


0.4088 


0.08275 


0.00007 


-0.377 


0.()8899()7'AS 


().()(K)0()I976 


0.560563 


().()S445S394 


l).()(H)0()3()29 


().3S4I 
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Tables 



rRSonancRS nf hdiiim frnm hdow thfi Af = 7, tn hdnw the W = 5 thrRshnId _ 
Re(-£) Im(-£) (cos(9i2)) || Re(-£) Im(-£) (005(6,2)) || Re(-E) Im(-£) (005(612)) 

N = 2 



U. /\)iyj 


U.Uul 16 


-U./J441 




U.UUUUUUo4 


U.iiUlzU 


A ^AOAAI ZT^ 


^ A O 1 A— S 

< yj.z X iu 


0.2636jy 




n non277 


-0.33449 




S X 1 


26187^ 




0000024 


-0.4029 


0.5564290 


0.0000097 


0.0526063 


0.50662613 


0.00000939 


-0.397225 


0.50255557 


0.00000016 


0.13859 


0.5367246 


0.0001157 


-0.363283 


0.5061904 


0.0000006 


0.132766 


0.502505352 


< 0.1x10-* 


0.26378 


0.5315119 


0.0000054 


0.091932 


0.506001475 


< 0.5 X 10"* 


0.262528 


0.50231830 


0.00000195 


-0.4034 


0.52929296 


<0.1 X 10-' 


0.2485407 


0.5053289 


0.0000068 


-0.39902 


0.502225911 


0.000000133 


0.1391 


0.5227417 


0.0000580 


-0.377664 


0.50501272 


0.00000044 


0.13465 


0.5021850734 


< 0.7 X 10-' 


0.263882 


0.52011736 


0.00000310 


0.110313 


0.504874989 


< 0.3 X 10-* 


0.262967 


0.50203214 


0.00000160 


-0.40384 


0.51900127 


<0.1 X 10-' 


0.25577263 


0.5043784 


0.0000051 


-0.40037 


0.501956158 


0.000000110 


0.1395 


0.5154540 


0.0000329 


-0.385990 


0.504141722 


0.000000332 


0.13605 


0.5019225013 


< 0.7 x 10-' 


0.263960 


0.51395263 


0.00000189 


0.12027 


0.504038246 


<0.2x 10-* 


0.263273 


0.50179588 


0.00000133 


-0.4042 


0.51331135 


<0.1 X 10-' 


0.2590787 


0.5036612 


0.0000039 


-0.40141 


0.501732629 


0.000000092 


0.13990 


0.5111802 


0.0000204 


-0.391239 


0.50347949 


0.00000026 


0.13711 


0.5017045619 


< 0.5 X 10"' 


0.264023 


0.51024285 


0.00000122 


0.12625 


0.503399784 


< 0.2 X 10-8 


0.263494 


0.50159854 


0.00000112 


-0.4045 


0.509840312 


< 0.7 X 10"* 


0.260838 


0.50310683 


0.00000303 


-0.4022 


0.50154533 


0.00000008 


0.1402 


0.5084616 


0.0000135 


-0.394756 


0.502964278 


0.000000203 


0.13793 


0.50152168 


<0.1 xlO-' 


0.2641 



W = 3 



0.343173 


0.002581 


-0.4939 


0.229747419 


0.000002466 


-0.26152 


0.225067278 


0.000000341 


0.49655 


0.315532 


0.002147 


-0.0492 


0.22955034 


0.00000121 


0.46323 


0.225023546 


0.000000011 


0.30712 


0.290091 


0.000628 


0.06174 


0.22937122 


0.00000002 


0.3157 


0.224932149 


0.000015391 


-0.00583 


0.275865 


0.001132 


-0.5473 


0.22901293 


0.00006050 


-0.008883 


0.22479921 


0.00001217 


-0.58944 


0.27471041 


0.00001328 


-0.2357 


0.2284760 


0.0000470 


-0.58567 


0.2247815 


0.0000041 


0.04840 


0.2623501 


0.0007371 


-0.04123 


0.2284280 


0.0000154 


0.05126 


0.224716772 


0.000000533 


-0.26345 


0.254625 


0.000166 


0.054376 


0.22819008 


0.00000181 


-0.26214 


0.224682263 


0.000000277 


0.49910 


0.253338 


0.000539 


-0.56491 


0.22805445 


0.00000091 


0.47504 


0.224647064 


0.000000009 


0.306444 


0.251656539 


0.000010017 


-0.25085 


0.22792693 


0.00000002 


0.31267 


0.22457318 


0.00001244 


-0.005610 


0.2496374 


0.0000034 


0.24937 


0.22766827 


0.00004360 


-0.007791 


0.22446589 


0.00000986 


-0.58986 


0.2462602 


0.0003760 


-0.025962 


0.2272851 


0.0000340 


-0.586729 


0.2244511 


0.0000034 


0.04812 


0.242556 


0.000086 


0.05591 


0.2272456 


0.0000113 


0.050342 


0.22439837 


0.00000044 


-0.26357 


0.2423690 


0.0002825 


-0.57446 


0.227071076 


0.000001364 


-0.26257 


0.224370410 


0.000000229 


0.50112 


0.241175647 


0.000007165 


-0.25635 


0.22697361 


0.00000069 


0.48315 


0.224341662 


0.000000007 


0.30590 


0.2402470 


0.0000030 


0.36134 


0.226879652 


0.000000017 


0.31060 


0.224281108 


0.000010204 


-0.005436 


0.23956077 


0.00000002 


0.34225 


0.22668705 


0.00003244 


-0.007042 


0.22419325 


0.00000810 


-0.5902 


0.2383285 


0.0002140 


-0.017738 


0.2264039 


0.0000254 


-0.587617 


0.22418084 


0.00000276 


0.04788 


0.236274 


0.000163 


-0.58264 


0.2263718 


0.0000085 


0.04967 


0.224137270 


0.000000363 


-0.26367 


0.236257 


0.000051 


0.05836 


0.226239914 


0.000001050 


-0.26288 


0.224114296 


0.000000191 


0.50275 


0.23546832 


0.00000494 


-0.25906 


0.22616746 


0.00000053 


0.48897 


0.224090514 


0.000000006 


0.30545 


0.2349659 


0.0000023 


0.41529 


0.226096237 


0.000000014 


0.30910 


0.224040268 


0.000008470 


-0.005298 


0.23455766 


0.00000003 


0.32799 


0.22594909 


0.00002477 


-0.006512 


0.22396741 


0.00000674 


-0.59050 


0.2337822 


0.0001324 


-0.013208 


0.2257338 


0.0000195 


-0.58835 


0.22395690 


0.00000231 


0.04768 


0.2325610 


0.0001015 


-0.58368 


0.2257077 


0.0000065 


0.04915 


0.22392050 


0.00000030 


-0.263753 


0.2325054 


0.0000325 


0.05509 


0.225605629 


0.000000824 


-0.263123 


0.223901389 


0.000000160 


0.5041 


0.23200708 


0.00000345 


-0.26058 


0.225550254 


0.000000425 


0.49327 


0.223881492 


0.000000005 


0.30508 


0.23170416 


0.00000165 


0.44510 


0.225494994 


0.000000012 


0.30798 


0.22383934 


0.00000711 


-0.00518 


0.23144134 


0.00000003 


0.32029 


0.22538010 


0.00001934 


-0.006123 


0.2237783 


0.0000056 


-0.5908 


0.23092612 


0.00008732 


-0.010545 


0.2252126 


0.0000153 


-0.58895 


0.2237693 


0.0000020 


0.048 


0.2301396 


0.0000674 


-0.58452 


0.22519113 


0.00000514 


0.04874 


0.2237385 


0.0000003 


-0.264 


0.2300837 


0.0000218 


0.05263 


0.225110575 


0.000000657 


-0.2633 


0.2237225 


0.0000001 


0.505 


^ = 4 


0.198231 


0.001395 


-0.62616 


0.136481737 


0.000001676 


0.528905 


0.130463699 


0.000001438 


0.5434 


0.187333 


0.002245 


-0.20426 


0.136162775 


0.000000095 


0.394402 


0.130330340 


0.000000101 


0.370386 


0.182784 


0.002725 


-0.1415 


0.135633 


0.000267 


0.2373 


0.1301404 


0.0001033 


0.1738 


0.167612 


0.001791 


0.07529 


0.13539671 


0.00022973 


-0.2781 


0.13009377 


0.00005924 


-0.190 


0.164203375 


0.000044749 


-0.41084 


0.1348515 


0.0003094 


-0.18439 


0.1299097 


0.0000967 


-0.18723 


0.163944 


0.000850 


-0.66391 


0.1343915 


0.0000287 


0.2843 


0.12980324 


0.00000378 


-0.704630 


0.156706 


0.001203 


-0.22666 


0.1342933 


0.0000205 


-0.0099 


0.1297032 


0.0000112 


0.2983 


0.1557091 


0.0003587 


0.15813 


0.1342702 


0.0000756 


-0.69332 


0.12965450 


0.00000688 


-0.00320 


0.154193 


0.001308 


-0.18950 


0.133737436 


0.000009780 


-0.44254 


0.12948479 


0.000003 1 1 


-0.239 


0.15382088 


0.00001715 


0.03265 


0.133696493 


0.000001607 


0.578572 


0.1294820664 


0.0000017309 


0.4340 


0.1497709 


0.0004598 


-0.67349 


0.133454834 


0.000000114 


0.378325 


0.129380810 


0.000000088 


0.369227 


0.14889002 


0.00003138 


-0.435427 


0.1330835 


0.0001911 


0.23186 


0.1292400 


0.0000774 


0.1626 


0.146956 


0.000620 


0.1568 


0.1329646 


0.0001390 


-0.26103 


0.1292077 


0.0000418 


-0.1754 


0.145287 


0.000678 


-0.24892 


0.1325974 


0.0002032 


-0.18585 


0.1290706 


0.0000683 


-0.17858 


0.143902 


0.000795 


-0.18132 


0.1322506 


0.0000204 


0.2940 


0.12905231 


0.00000215 


-0.71756 


0.1431727 


0.0000948 


0.27257 


0.1322465 


0.0000398 


-0.6995 


0.12890741 


0.00000867 


0.29999 


0.1430536 


0.0000378 


-0.0356 


0.13217276 


0.00001358 


-0.00778 


0.12886835 


0.00000516 


-0.00105 


0.141960 


0.000247 


-0.682447 


0.131819823 


0.000006923 


-0.41707 


0.128743885 


0.000001608 


0.525 


0.14110958 


0.00002091 


-0.445305 


0.131803657 


0.000001457 


0.58224 


0.12874170 


0.00000220 


-0.321 


0.140755520 


0.000001401 


0.36413 


0.131625024 


0.000000110 


0.372770 


0.128663897 


0.000000076 


0.368617 


0.139685 


0.000390 


0.2049 


0.1313623 


0.0001397 


0.198 


0.1285569 


0.0000588 


0.1599 


0.1391260 


0.0003901 


-0.2645 


0.13129160 


0.00008820 


-0.2196 


0.12853403 


0.00003076 


-0.1701 


0.1382812 


0.0004887 


-0.18266 


0.1310359 


0.0001382 


-0.18696 


0.1284928 


0.0000154 


-0.6798 


0.1376726 


0.0000434 


0.2743 


0.13082721 


0.00001733 


-0.70032 


0.1284265 


0.0000510 


-0.2201 


0.1375548 


0.0000326 


-0.0142 


0.1307707 


0.0000149 


0.2955 


0.12829800 


0.00000683 


0.3011 


0.1372724 


0.0001362 


-0.688605 


0.13070926 


0.00000947 


-0.00549 








0.136592115 


0.000014107 


-0.448594 


0.130470234 


0.000004861 


-0.3606 









N = 5 



0.1149119 


0.0014100 


-0.02250 


II 0.089705 


0.000246 


0.1887 


II 0.0851061 


0.0001351 


-0.3538 


0.112375 


0.001508 


0.0158 


II 0.0894046 


0.0001360 


-0.7462 


II 0.085070 


0.000003 


0.69267 
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Table 3 (continued) 



Re(-£) 


lm{-E) 


(cos(ei2)> 


Re(-£) 


lm(-£) 


(C0,s(e|2)> 


Re(-£) 


Im(-£) 


(C0S(ei2)) 


0.10939910 


0.00004188 


4).520825 


0.0893941 


0.0001191 


-0.3890 


0.085025 


0.000078 


0.038 


0.1088995 


0.0006245 


4).72931 


0.089391 


0.000423 


0.0110 


0.084983069 


0.000008117 


-0.56977 


0.1048460 


0.0009461 


-0.35228 


0.0891182 


0.0001651 


-0.3649 


0.0849286 


0.0000001 


0.45446 


0.10427751 


0.00007048 


-0.153887 


0.0888178 


0.0000107 


0.2147 


0.084821 


0.000094 


0.31 


0.103885 


0.001064 


-0.3275 


0.088511 


0.000050 


0.326 


0.084800 


0.000121 


-0.001 


0.10311 


0.00115 


0.139 


0.0884566 


0.0000272 


-0.1764 


0.0845130 


0.0001542 


-0.390208 


0.099738 


0.000358 


-0.73951 


0.0879054 


0.0001619 


-0.75392 


0.08445866 


0.00000615 


0.2707 


0.0994207 


0.0007914 


-0.0266 


0.087852 


0.000004 


0.6258 


0.084377 


0.000017 


0.332 


0.099233943 


0.000036576 


-0.539055 


0.087768 


0.000235 


0.0872 


0.08434841 


0.00001199 


-0.1688 


0.099233943 


0.000036576 


-0.539055 


0.087741750 


0.000014214 


-0.557577 


0.0843216 


0.0001655 


-0.3493 


0.098168 


0.000832 


0.0071 


0.0876566 


0.0000001 


0.4578 


0.0842836 


0.0000428 


-0.77032 


0.098168 


0.000832 


0.0071 


0.08752437 


0.00000722 


-0.399556 


0.0841949 


0.0000022 


0.70810 


0.0975072 


0.0000097 


0.12322 


0.087454 


0.000168 


0.239 


0.084178 


0.000038 


0.015 


0.096976 


0.000588 


-0.37046 


0.087308 


0.000282 


0.017 


0.08412477 


0.00000610 


-0.56985 


0.096363 


0.000683 


-0.34077 


0.08727169 


0.00002587 


-0.36936 


0.0840814 


0.0000001 


0.4562 


0.096343 


0.000198 


0.249 


0.0868242 


0.0000091 


0.238 


0.084006 


0.000086 


0.21 


0.09581349 


0.00005360 


-0.16713 


0.086639 


0.000033 


0.3297 


0.084005 


0.000064 


0.14 


0.0942259 


0.0001704 


-0.748328 


0.0865991 


0.0000200 


-0.1726 


0.0838058 


0.0001106 


-0.39233 


0.0942259 


0.0001704 


-0.748328 


0.0863531 


0.0000919 


-0.7544 


0.08371714 


0.00000506 


0.2817 


0.093793 


0.000502 


0.172 


0.0863382 


0.0000824 


-0.3848 


0.0836794 


0.0001397 


-0.3541 


0.093560995 


0.000026753 


-0.548027 


0.086242 


0.000003 


0.6682 


0.083660 


0.000012 


0.333 


0.093256 


0.000422 


0.071 


0.086168 


0.000139 


0.054 


0.0836347 


0.0000092 


-0.16974 


0.0925918 


0.0006047 


0.0093 


0.08614012 


0.00001090 


-0.54929 


0.0836004 


0.0000308 


-0.7677 


0.0923370 


0.0003064 


-0.38030 


0.086069 


0.000001 


0.4535 


0.0835338 


0.0000141 


-0.002 


0.0919446 


0.0003728 


-0.34826 


0.0860579 


0.0000302 


-0.3699 


0.0835260 


0.0000020 


0.7199 


0.0919248 


0.0000120 


0.1823 


0.085920 


0.000123 


0.272 


0.08346964 


0.00000476 


-0.5707 


0.091364 


0.000081 


0.31182 


0.0858540 


0.0001849 


0.002 


0.0834350 


0.0000002 


0.458 


0.0912561 


0.0000380 


-0.1735 


0.08545058 


0.00000750 


0.257 


0.0833910 


0.0000390 


0.05 


0.09087340 


0.00001889 


-0.755368 


0.0853609 


0.0001800 


-0.3874 


0.083382 


0.000067 


0.32 


0.090091 


0.000368 


0.1056 


0.085330 


0.000023 


0.3305 


0.0832366 


0.0000799 


-0.3932 


0.090055471 


0.000019209 


-0.55203 


0.08529724 


0.00001574 


-0.1680 


0.083150 


0.000106 


-0.357 


0.090049 


0.000006 


0.4514 


0.0851756 


0.0000595 


-0.759773 
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Table 4 



^rf re.snnance.s nf tiKliiim frnm hfilnw thp. N =7. In helnw the = S Itirestinld. 
Re(-£) lm(-£) (cos(9|2)) || Re(-£) lm(-£) (cos(9i2)> || Re(-£) Im(-£) (cos(ei2")y 

^ = 2 



U.JOJ /54Z4 


A^N^ lA— / 

< U.D X lU 


A OA'S"? 1 "7AA 

-o.zy j / 1 /UO 


0.jU8U8j /8i 


A AA(^AAAO<0 

o.oooooozjy 


0.04ZOOU6 


0.j030zl /08 


A AAAAAAf^Al 
0.000000061 


A A/1 OO/IOT 

0.04zo4o / 


0.56068624 


0.00000371 


0.01970972 


0.507574151 


< 0.2 X 10"* 


0.3160692 


0.5029030252 


< 0.4 X 10-' 


0.3246220 


0.541678994 


< 0.4 X 10"* 


-0.3296968 


0.5069578476 


< 0.4 X 10-' 


-0.3636513 


0.50275223380 


< 0.9 X 10-1" 


-0.3685951 


0.53346309 


0.00000189 


0.03657626 


0.506364305 


0.000000182 


0.0429305 


0.502601511 


0.000000048 


0.0428192 


0.529312233 


< 0.6 X 10-* 


0.27281196 


0.506005498 


< 0.2 X 10-* 


0.3189903 


0.5025065283 


< 0.3 X 10-' 


0.3253245 


0.525018616 


<0.3x 10-* 


-0.3450135 


0.5055664091 


< 0.3 X 10-' 


-0.3652467 


0.50238514134 


<0.8x 10-'" 


-0.3690468 


0.521131108 


0.000001022 


0.0408525 


0.505139297 


0.000000133 


0.0429297 


0.502263235 


0.000000039 


0.0427919 


0.519016815 


< 0.5 X 10-* 


0.2937825 


0.504878014 


< 0.1 X 10-* 


0.3210616 


0.5021860385 


<0.3x 10-' 


0.3258887 


0.516688517 


<0.2x 10-* 


-0.3532344 


0.5045542797 


<0.2x 10-' 


-0.3664303 


0.50208688517 


<0.8x 10-'» 


-0.3694169 


0.514540919 


0.000000604 


0.0422198 


0.504236710 


0.000000100 


0.0429082 


0.501986891 


0.000000032 


0.0427670 


0.513322284 


<o.4x ur* 


0.305055 


0.5040405715 


<0.7x 10-' 


0.3225828 


0.5019233024 


<o.2x nr' 


0.3263488 


0.5119245284 


< 0.8 X 10-' 


-0.3581963 


0.5037951085 


<0.1x 10-' 


-0.3673325 


0.50184127013 


< 0.5 X io-'» 


-0.3697239 


0.510613226 


0.000000384 


0.0427071 


0.503552583 


0.000000077 


0.0428792 


0.5017582346 


0.0000000270 


0.042745 


0.509847973 


< 0.3 X 10"* 


0.3117649 


0.5034016067 


< 0.5 X 10-' 


0.3237324 


0.5017052339 


< 0.2 X 10-' 


0.326729 


0.5089450531 


0.5 y H) ' 


-0.3614279 


0.50321 1 1026 


' 0.1 y 10 ' 


-0.3680360 








,V - 3 


0.3253309 


0.0003620 


-0.168459 


0.22944767 


0.00001024 


-0.275014 


0.22504230 


0.00000247 


-0.27625 


0.2830465 


0.0000244 


-0.5395038 


0.229399214 


0.000000026 


0.43607 


0.225031690 


0.000000007 


0.465242 


0.26976025 


0.00001867 


-0.0622195 


0.229349936 


0.000000492 


0.003230 


0.2250128294 


0.0000001483 


-0.008607 


0.2673176 


0.0001228 


-0.211858 


0.22886737 


0.00000008 


0.0376515 


0.224892326 


0.000000021 


0.0352253 


0.2616026 


0.0000008 


0.048003 


0.2286502291 


0.0000017383 


-0.597396 


0.224842551 


0.000000469 


-0.60375 


0.255929717 


0.000015247 


-0.5656638 


0.22821963 


0.00000095 


0.373570 


0.224728011 


0.000000275 


0.382437 


0.2508406 


0.0000047 


0.248321 


0.22798132 


0.00000727 


-0.2753174 


0.224662182 


0.000001988 


-0.276418 


0.24913455 


0.00003321 


-0.14514 


0.227948073 


0.000000019 


0.447483 


0.224653715 


0.000000006 


0.467266 


0.2488169 


0.0000387 


-0.12713 


0.227906513 


0.000000371 


-0.002307 


0.2246380458 


0.0000001217 


-0.009197 


0.24560284 


0.00000042 


0.0445346 


0.22756089 


0.00000006 


0.0369036 


0.224540770 


0.000000017 


0.034986 


0.24357401 


0.00000897 


-0.5784778 


0.227409667 


0.000001275 


-0.599347 


0.224500890 


0.000000381 


-0.60438 


0.2410448 


0.0000038 


0.319531 


0.22709562 


0.00000071 


0.376686 


0.224407760 


0.000000225 


0.383126 


0.23987874 


0.00003665 


-0.26303 


0.22691976 


().()000()534 


-0.275591 


0.224354026 


0.000001622 


-0.2765643 


0.23970847 


0.00000309 


0.04161 


0.226895907 


0.000000014 


0.454442 


0.224347158 


0.000000005 


0.468874 


0.23958965 


0.00000030 


0.346111 


0.226861748 


0.000000289 


-0.005068 


0.2243340347 


0.0000001010 


-0.0096541 


0.23789051 


0.00000025 


0.0418743 


0.226605766 


0.000000044 


0.0363283 


0.224254379 


0.000000015 


0.034787 


0.236927333 


0.000005525 


-0.5861615 


0.2264960502 


0.0000009619 


-0.600851 


0.224221917 


0.000000314 


-0.604911 


0.23547335 


0.00000267 


0.347471 


0.22626003 


0.00000055 


0.378844 


0.22414518 


0.00000019 


0.38367 


0.23473577 


0.00002324 


-0.273406 


0.22612669 


0.00000404 


-0.275838 


0.22410075 


0.00000134 


-0.276692 


0.234614364 


0.000000268 


0.31442 


0.226108952 


0.000000011 


0.459192 


0.224095104 


0.000000004 


0.47018 


0.23456279 


0.00000076 


0.10268 


0.226081036 


0.000000228 


-0.006720 


0.2240840255 


0.0000000846 


-0.01002 


0.23348866 


0.00000016 


0.0399958 


0.225886171 


0.000000034 


0.0358771 


0.224017976 


0.000000012 


0.0346193 


0.232953822 


0.000003592 


-0.5912416 


0.225803941 


0.000000743 


-0.602033 


0.223991191 


0.000000262 


-0.60535 


0.23203924 


0.00000184 


0.361154 


0.22562210 


0.00000043 


0.380399 


0.223927214 


0.000000156 


0.38411 


0.23155407 


0.00001505 


-0.274610 


0.225518657 


0.000003130 


-0.276057 


0.223890068 


0.000001119 


-0.27680 


0.231479329 


0.000000050 


0.41189 


0.225505097 


0.000000009 


0.462638 


0.2238853634 


0.0000000035 


0.471244 


0.231425177 


0.000000630 


0.01882 


0.2254822223 


0.0000001829 


-0.0078204 


0.223875940 


0.000000072 


-0.01032 


0.23072284 


0.00000011 


0.0386450 


0.225330456 


0.000000027 


0.0355171 


0.22382057 


0.00000001 


0.0345 


0.230394035 


0.000002449 


-0.594800 


0.225267177 


0.000000585 


-0.602980 


0.22379820 


0.00000022 


-0.6057 


0.22978121 


0.00000131 


0.368838 


0.225124132 


0.000000340 


0.38155 


0.22374430 


0.00000014 


0.3845 


^ = 4 


0.1916071 


0.0019040 


-0.3646 


0.1361613 


0.0001916 


-0.42682 


0.13039210 


0.00000621 


0.31320 


0.171527 


0.000665 


0.05028 


0.135838135 


0.000014440 


-0.250504 


0.13035346 


0.00000357 


0.32479 


0.16787558 


0.00002821 


-0.658463 


0.13551250 


0.00000485 


0.17936 


0.130196821 


0.000005290 


-0.254531 


0.16129752 


0.00004489 


-0.239823 


0.135332083 


0.000012480 


-0.17352 


0.13007401 


0.00000240 


0.16318 


0.1595683 


0.0009917 


-0.40672 


0.134426182 


0.000006931 


-0.6953003 


0.130017813 


0.000004040 


-0.15639 


0.15897907 


0.00005955 


-0.181968 


0.13395946 


0.00000399 


0.47424 


0.129756885 


0.000002702 


-0.700926 


0.15122995 


0.00002217 


-0.676280 


0.13370209 


0.00002509 


0.144098 


0.129581894 


0.000001561 


0.544451 


0.1509878 


0.0000255 


0.12472 


0.13358288 


0.00002519 


0.20266 


0.129459138 


0.000012509 


0.0262 


0.1491307 


0.0002025 


0.04649 


0.1335028 


0.0001197 


-0.4042 


0.12944590 


0.00003268 


-0.3708 


0.14708577 


0.00003249 


-0.245385 


0.13349784 


0.00000251 


0.4075 


0.12942783 


0.00000373 


0.401905 


0.147079 


0.000561 


-0.42129 


0.133218438 


0.000010005 


-0.25216 


0.12939666 


0.00000326 


0.30300 


0.1466933 


0.0000042 


0.194360 


0.13298814 


0.00000394 


0.17111 


0.129277588 


0.000004007 


-0.255379 


0.14579356 


0.00003551 


-0.1953176 


0.132874092 


0.000008125 


-0.16487 


0.12918451 


0.00000188 


0.16141 


0.142611814 


0.000014965 


-0.685781 


0.132311226 


0.000004924 


-0.6978766 


0.129142594 


0.000003014 


-0.15431 


0.1416865 


0.0000181 


0.218096 


0.13198639 


0.00000274 


0.51297 


0.128953002 


0.000002075 


-0.701775 


0.1409989 


0.0000632 


0.1307 


0.13178424 


0.00002068 


0.11115 


0.128819086 


0.000001223 


0.551901 


0.1408729 


0.0000540 


0.2430 


0.13170975 


0.00001220 


0.2480 


0.12872483 


0.00002256 


-0.2577 


0.1402696 


0.0003206 


-0.42932 


0.13168782 


0.00007697 


-0.36917 


0.12872431 


0.00000863 


-0.128 


0.139967367 


0.000021535 


-0.248487 


0.13165783 


0.00000335 


0.3603 


0.12870043 


0.00000243 


0.46125 


0.13951882 


0.00000526 


0.19106 


0.131449082 


0.000007167 


-0.253479 


0.12867479 


0.00000271 


0.28883 


0.139184920 


0.000020556 


-0.18606 


0.13128304 


0.00000308 


0.16613 


0.128582713 


0.000003103 


-0.256069 


0.137590623 


0.000010056 


-0.6915335 


0.131204959 


0.000005604 


-0.15961 


0.12851062 


0.00000149 


0.16033 


0.1368997 


0.0000075 


0.38351 


0.130831298 


0.000003601 


-0.699673 


0.128478480 


0.0000023 1 1 


-0.1529 


0.13656470 


0.00002925 


0.19597 


0.130596612 


0.000002033 


0.532814 


0.12833625 


0.000000162 


-0.70231 


0.1363861 


0.0000481 


0.16735 


0.130439255 


0.000016586 


0.0828 








0.13620744 


0.00000128 


0.43960 


0.13039618 


0.00004975 


-0.3654 








^ = 5 


0.11781 


0.00209 


-0.121 


0.08946976 


0.00002212 


-0.38390 


0.085002 


0.000006 


0.198 


0.11133207 


0.00002817 


-0.7282413 


0.08921878 


0.00002511 


-0.35497 


0.0849534 


0.0000030 


0.444 


0.10771238 


0.00005019 


-0.361777 


0.0882813 


0.0003444 


-0.13145 


0.08486616 


0.00001114 


0.1102 


0.10682968 


0.00006004 


-0.322851 


0.088280 


0.000015 


0.3516 


0.0848290 


0.0001121 


-0.55852 


0.1066188 


0.0008790 


-0.52031 


0.08825826 


0.00002327 


-0.5271 


0.084745785 


0.000008892 


-0.3890 
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Table 4 (continued) 



Re(-£) 


Im(-E) 


(cos(ei2)) 


Re(-£) 


Im(-£) 


(cos(e,2)> 


Re(-£) 


Im(-£) 


(cos(e,2)> 


0.1047144 


0.0008116 


0.15723 


0.08824544 


0.00001567 


-0.78478 


0.0847347 


0.0000026 


0.2223 


0.1023324 


0.0000566 


0.0395 


0.087930 


0.000012 


0.253 


0.08464933 


0.00001040 


-0.35731 


0.1011565 


0.0012677 


-0.1617 


0.0878993 


0.0000824 


0.1191 


0.08451448 


0.00000072 


-0.19145 


0.1008623 


0.0000590 


0.0025 


0.087845 


0.000009 


0.39 


0.08434745 


0.00000418 


-0.76363 


0.10062339 


0.00002557 


-0.74112715 


0.087691 


0.000002 


0.492 


0.084302 


0.000005 


0.5306 


0.0981944 


0.0005270 


-0.53657 


0.0876127 


0.0000201 


0.0843 


0.084204 


0.000011 


0.4487 


0.09804390 


0.00004259 


-0.3735134 


0.087350 


0.000003 


0.2326 


0.0841488 


0.0000465 


0.212 


0.09747798 


0.00004906 


-0.342663 


0.087318165 


0.000016028 


-0.3853 


0.084131 


0.000005 


0.249 


0.095741 


0.000024 


0.2263 


0.08714169 


0.00001969 


-0.35459 


0.0840993 


0.0000035 


0.380 


0.0946127 


0.0009644 


-0.12599 


0.0870580 


0.0002137 


-0.56216 


0.0840261 


0.0000770 


-0.56164 


0.094573 


0.000212 


0.1306 


0.08658917 


0.00015559 


-0.1561 


0.0840250 


0.0000088 


0.1209 


0.0945612 


0.0000342 


-0.0030 


0.08651649 


0.00000729 


-0.760871 


0.08394106 


0.00000694 


-0.39007 


0.094539896 


0.000019031 


-0.748717 


0.086483 


0.000011 


0.4223 


0.0839272 


0.0000024 


0.2230 


0.0938286 


0.0000417 


0.0405 


0.086279 


0.000012 


0.457 


0.08386847 


0.00000876 


-0.32506 


0.093187 


0.000006 


0.2545 


0.0862169 


0.0000672 


0.152 


0.0838322 


0.0000141 


-0.2308 


0.0931803 


0.0002611 


-0.54897 


0.086187 


0.000007 


0.2079 


0.0836451 


0.0000032 


-0.76469 


0.09273307 


0.00003096 


-0.380230 


0.0861004 


0.0000027 


0.479 


0.0836047 


0.0000039 


0.5635 


0.09236295 


0.00003524 


-0.35125 


0.0860066 


0.0000148 


0.09710 


0.083529 


0.000010 


0.4322 


0.091019 


0.000021 


0.2978 


0.0858575 


0.0001719 


-0.55661 


0.0834840 


0.0000370 


0.223 


0.0907624 


0.0006273 


-0.11352 


0.08582465 


0.00001164 


-0.404 


0.083471 


0.000004 


0.32 


0.090753250 


0.000013674 


-0.7532561 


0.085824 


0.000003 


0.242 


0.0834467 


0.0000036 


0.310 


0.0904340 


0.0000220 


0.0285 


0.085695398 


0.000014015 


-0.36190 


0.0834014 


0.0000553 


-0.5670 


0.0904114 


0.0001107 


0.12982 


0.0853884 


0.0000399 


-0.1770 


0.0833859 


0.0000073 


0.1296 


0.090909 


0.000033 


0.3110 


0.085270825 


0.000005466 


-0.762333 


0.08332479 


0.00000568 


-0.3931 


0.09004682 


0.00007123 


-0.55842 


0.085223 


0.000007 


0.4838 


0.0833106 


0.0000027 


0.225 


0.089997 


0.000029 


0.069 


0.085090 


0.000012 


0.464 


0.0832784 


0.0000351 


-0.161 




().()()(K)04 


0.245 




0. 0000567 


0.19.^ 


0.08.^265.^ 


0.0000077 


-0.349 
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Table 5 



'F° re.snnancf.snf tidiiim from helnw the Af = 7 tnhdnwthR = S thrRshnlii 
Re(-£) Im(-£) (cos(9i2)) || Re(-£) Im(-£) (005(612)) || Re(-£) Im(-£) (£05(612)) 

N = 2 





U.UUUUU61 


-U.19j31660 


0.5U6ZJJ J / 


U.UOUOUOJo 


-u.zz4jzjy 


O.jUzj /zioU 


A AAAAAA 1 A/1 
U.U0U0U0104 


-U.Zz44oz 


0.5322568 


0.0000034 


-0.215744 


0.506195353 


< 0.4 X 10"* 


0.021908 


0.502557077 


< 0.1x10"* 


0.021696 


0.53148168 


<0.1xlO-'' 


0.007638 


0.5060706198 


< 0.3 X 10"' 


0.2006586 


0.50252384304 


< 0.8 X 10"'° 


0.202268 


0.5204919 


0.0000020 


-0.221323 


0.50505850 


0.00000028 


-0.2243874 


0.502239408 


0.000000085 


-0.2244295 


0.52012450 


<0.1xlO-'' 


0.0173120 


0.505016481 


< 0.3 X 10"* 


0.021909 


0.5022271522 


< 0.8 X 10"' 


0.0216449 


0.5194017125 


< 0.4 X 10-' 


0.1937084 


0.5049254775 


<0.2x 10-' 


0.2011975 


0.50220012171 


<0.6x 10-1° 


0.202405 


0.51416744 


0.00000120 


-0.223174 


0.504176068 


0.000000212 


-0.2244165 


0.501967273 


0.000000070 


-0.2244260 


0.513962716 


<0.9x U)-" 


0.0203609 


0.504144651 


<0.3x 10-* 


0.0218676 


0.5019571908 


<0.7x 10-' 


0.0215982 


0.5135434046 


< 0.5 X U)-' 


0.1968704 


0.5040762339 


<0.2x 10-' 


0.2015865 


0.50193491129 


<0.6x 10-'° 


0.202515 


0.51037739 


0.00000078 


-0.223885 


0.503505920 


0.000000164 


-0.2244287 


0.501741890 


0.000000058 


-0.224422 


0.510251230 


< 0.7 X 10"' 


0.0214273 


0.503481811 


< 0.2 X 10"* 


0.021811 


0.5017334959 


< 0.6 X 10"' 


0.021556 


0.5099867249 


< 0.4 X 10"' 


0.1987207 


0.5034290824 


< 0.1x10"' 


0.201876 


0.50171491616 


< 0.5 X 10"'° 


0.202605 


0.50792774 


0.00000053 


-0.2241873 


0.50298504 


0.00000013 


-0.224432 


0.50155313 


0.00000005 


-0.2244 


0.507844366 


< 0.5 X 10"* 


0.0218008 


0.502966135 


< 0.2 X 10"* 


0.0217528 


0.50154607 


< 0.2 X 10"' 


0.0215 


0.5076669434 


< 0.3 X 10"' 


0.1998843 


0.5029246427 


< 0.1x10"' 


0.202096 










0.30425 


0.00162 


-0.0652 


0.2353061 


0.0000003 


0.15140 


0.2286777 


0.0000257 


0.03157 


0.2779622 


0.0000451 


-0.449196 


0.235086479 


<0.2x 10-* 


0.24440 


0.22839484 


0.00000295 


-0.53681 


0.261020 


0.000345 


-0.169276 


0.2337357 


0.000065 1 


-0.2225 


0.22819831 


0.00000097 


0.3978 


0.257874 


0.000236 


-0.00325 


0.2330487 


0.0000537 


0.0264 


0.22815651 


0.00000025 


0.14452 


0.2534152 


0.0000261 


-0.48976 


0.23242174 


0.00000605 


-0.528144 


0.228087048 


0.000000002 


0.18207 


0.251434 


0.000006 


0.07994 


0.2320080 


0.0000020 


0.3317 


0.2276623 


0.0000218 


-0.2364 


0.245926 


0.000179 


-0.1983 


0.2319205 


0.0000003 


0.1498 


0.2274263 


0.0000188 


0.0330 


0.244124 


0.000137 


0.0130 


0.231776933 


0.000000002 


0.21327 


0.22722254 


0.00000217 


-0.53949 


0.24219339 


0.00001509 


-0.5093 


0.2309045 


0.0000433 


-0.2288 


0.22707890 


0.00000071 


0.4159 


0.2411002 


0.0000046 


0.18096 


0.2304428 


0.0000364 


0.0294 


0.22704802 


0.00000020 


0.1434 


0.24081301 


0.00000010 


0.12726 


0.23003321 


0.00000414 


-0.53319 


0.226997040 


0.000000002 


0.17332 


0.238215 


0.000104 


-0.2133 


0.22975441 


0.00000137 


0.371 


0.2266836 


0.0000163 


-0.2388 


0.2371363 


0.0000833 


0.02143 


0.22969560 


0.00000029 


0.1466 


0.2265067 


0.0000142 


0.0341 


0.23609928 


0.00000928 


-0.52077 


0.229597707 


0.000000002 


0.19451 


0.226354968 


0.000001642 


-0.5415 


0.2354497 


0.0000030 


0.27024 


0.2290019 


0.0000302 


-0.2332 








N = A 


0.18791 


0.00218 


-0.300 


0.13713144 


0.00000329 


0.39791 


0.13121727 


0.00000692 


-0.22229 


0.17913 


0.00160 


-0.043 


0.1369527 


0.0000006 


0.18815 


0.1310595 


0.0000457 


0.2414 


0.1662838 


0.0000392 


-0.601184 


0.135706 


0.000253 


-0.3762 


0.13096192 


0.00000762 


-0.18464 


0.162123 


0.000978 


0.1093 


0.1356261 


0.0000577 


0.052 


0.130764 


0.000088 


-0.02520 


0.1588291 


0.0000179 


-0.1837 


0.13534553 


0.00001601 


-0.21574 


0.130692244 


0.000004942 


-0.66504 


0.15756 


0.00115 


-0.354 


0.1350085 


0.0000840 


0.22188 


0.130672349 


0.000000827 


0.628489 


0.1560718 


0.0000552 


-0.13562 


0.13480997 


0.00001489 


-0.18010 


0.130618412 


0.000000995 


0.38787 


0.1523307 


0.0007500 


-0.0474 


0.1343289 


0.0001836 


-0.02814 


0.130553345 


0.000000224 


0.105688 


0.15026032 


0.00003027 


-0.62951 


0.13415686 


0.00000945 


-0.65799 


0.1302264 


0.0000665 


-0.4148 


0.1462715 


0.0001672 


0.0476 


0.134117237 


0.000001794 


0.53424 


0.1301503 


0.0000239 


0.08142 


0.145954 


0.000711 


-0.3625 


0.13403223 


0.00000119 


0.364693 


0.13002799 


0.00000491 


-0.2245 


0.1457721 


0.0000436 


-0.20284 


0.133927672 


0.000000295 


0.15428 


0.1299141 


0.0000347 


0.2467 


0.144993 


0.000150 


0.15339 


0.133189 


0.000157 


-0.3929 


0.12984097 


0.00000569 


-0.1854 


0.14431961 


0.00003381 


-0.16242 


0.1330987 


0.0000419 


0.0656 


0.1297038 


0.0000638 


-0.02467 


0.142716 


0.000451 


-0.03784 


0.13288820 


0.00001022 


-0.2195 


0.12965253 


0.00000372 


-0.66715 


0.14200620 


0.00002029 


-0.64204 


0.1326619 


0.0000613 


0.23371 


0.12963709 


0.00000062 


0.649830 


0.14195487 


0.00000392 


0.22183 


0.13252674 


0.00001049 


-0.18307 


0.129594541 


0.000000806 


0.3968 


0.13958 


0.00042 


-0.3633 


0.132227 


0.000125 


-0.0262 


0.12954427 


0.00000019 


0.09449 


0.139562 


0.000086 


0.0413 


0.13212078 


0.00000674 


-0.66211 


0.129313 


0.000045 


-0.420 


0.1391891 


0.0000268 


-0.21046 


0.13209392 


0.00000116 


0.5949 


0.1292463 


0.0000185 


0.0836 


0.1386699 


0.0001160 


0.20121 


0.13202574 


0.00000118 


0.37641 


0.1291509 


0.0000036 


-0.2262 


0.1383458 


0.0000219 


-0.17435 


0.131941257 


0.000000261 


0.123329 


0.12907 


0.00003 


0.25 


0.137514 


0.000282 


-0.0316 


0.131461 


0.000101 


-0.40633 


0.129010 


0.000004 


-0.186 


0.13719524 


0.00001367 


-0.65201 


0.1313766 


0.0000314 


0.0759 








W = 5 


0.11951 


0.00163 


-0.173 


0.090315 


0.000428 


-0.1111 


0.085718 


0.000011 


0.05 


0.11541 


0.00148 


-0.069 


0.08998 


0.00017 


0.05 


0.0856914 


0.0000111 


-0.3575 


0.11067814 


0.00003452 


-0.689578 


0.089772 


0.000094 


-0.5287 


0.085666 


0.000193 


-0.535 


0.109555 


0.001240 


0.065 


0.08963 


0.00008 


0.160 


0.085641 


0.000055 


0.33 


0.10676955 


0.00005037 


-0.32448 


0.08937 


0.00002 


0.022 


0.0855970 


0.0000094 


-0.222 


0.1057777 


0.0000703 


-0.284947 


0.0892096 


0.0000212 


-0.35499 


0.0855499 


0.0000168 


-0.3399 


0.10575 


0.00091 


-0.485 


0.08916 


0.00008 


0.308 


0.085476 


0.000137 


0.175 


0.10232 


0.00101 


-0.1935 


0.0889345 


0.0000280 


-0.33036 


0.0853458 


0.0000008 


0.65296 


0.100784 


0.000035 


-0.0178 


0.088723 


0.000295 


0.129 


0.085272 


0.000003 


0.4849 


0.100363 


0.000915 


0.0034 


0.088583 


0.000174 


-0.1964 


0.08518545 


0.00000672 


-0.73955 


0.1001733 


0.0000311 


-0.708856 


0.088334 


0.000003 


0.499 


0.085183 


0.000001 


0.2229 


0.099631 


0.000545 


0.101 


0.088193 


0.000002 


0.2670 


0.0851644 


0.0000605 


-0.1473 


0.099053 


0.000035 


0.02 


0.08809694 


0.00001208 


-0.72283 


0.084876 


0.000012 


0.159 


0.097637 


0.000560 


-0.5026 


0.0879592 


0.0002468 


-0.1155 


0.084802 


0.000030 


0.08 


0.0974526 


0.0000413 


-0.34066 


0.08792584 


0.00000720 


-0.54779 


0.084713 


0.000016 


-0.207 


0.0968244 


0.0000556 


-0.31323 


0.087611 


0.000014 


0.090 


0.084712 


0.000133 


-0.533 


0.096629 


0.000550 


0.1095 


0.087420 


0.000055 


0.135 


0.084656 


0.000009 


0.05 


0.095292 


0.000663 


-0.210 


0.087200 


0.000013 


0.044 


0.0846458 


0.0000083 


-0.343 


0.09423200 


0.00002315 


-0.71956 


0.0871351 


0.0000152 


-0.35774 


0.08460 


0.00004 


0.34 


0.093926 


0.000668 


-0.0998 


0.087080 


0.000069 


0.316 


0.0845403 


0.0000122 


-0.34043 


0.093775 


0.000024 


0.0176 


0.0869437 


0.0000220 


-0.3254 


0.084499 


0.000104 


0.1628 


0.093058 


0.000145 


0.182 


0.086818 


0.000189 


0.24 


0.0844016 


0.0000007 


0.6830 



26 



Table 5 (continued) 



Re(-£) 


Im(-£) 


(cos(ei2)> 


Re(-£) 


lm(-£) 


(cos(e,,)> 


Re(-£) 


lm(-£) 


(C0S(ei2)) 


0.0928168 


0.0002862 


-0.5182 


0.0868012 


0.0000744 


-0.2205 


0.084340 


0.000002 


0.4960 


0.092801 


0.000023 


-0.006 


0.086753 


0.000174 


-0.616 


0.0843047 


0.0000173 


-0.1617 


0.09237 


0.00008 


0.272 


0.0866190 


0.0000008 


0.60458 


0.08428185 


0.00000514 


-0.741036 


0.0923487 


0.0000300 


-0.349 


0.086537 


0.000003 


0.4721 


0.084269 


0.000001 


0.2102 


0.0919413 


0.0000395 


-0.32518 


0.086428 


0.000001 


0.2368 


0.08404 


0.00001 


0.191 


0.091623 


0.000392 


0.151 


0.08640292 


0.00000898 


-0.73833 


0.0840118 


0.0000615 


-0.171 


0.091218 


0.000378 


-0.232 


0.0863309 


0.0001353 


-0.1342 


0.083975 


0.000023 


0.021 


0.09083 


0.00001 


0.3170 


0.086012 


0.000013 


0.126 


0.083944 


0.000091 


-0.538 


0.09053828 


0.00001665 


-0.725790 


0.085898 


0.000039 


0.11 
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Table 6 



re.snm]iicRS of helium from hfilow the )V = 7, tnhdnwthfi Af = S fhre.shnlri 
Re(-£) lm(-£) (005(612)) || Re(-£) Im(-£) (cos(9i2)) || Re(-£) Im(-£) (^05(612)) 

N = 2 



0.56620295 


0.00001166 


-0.2585941 


0.506561288 


0.000000447 


-0.2897877 


0.502652743 


0.000000116 


-0.2963643 


0.5358282 


0.0000053 


-0.2602169 


0.506196653 


0.000000007 


0.0841986 


0.5025574510 


0.0000000021 


0.0909389 


0.531488382 


0.000000032 


0.0311738 


0.5060706454 


< 0.1x10"' 


0.2025720 


0.50252385132 


< 0.4 X 10-'° 


0.2046521 


0.52232617 


0.00000271 


-0.2701480 


0.505282069 


0.000000323 


-0.291842 


0.5023047778 


0.0000000938 


-0.296998 


0.520129747 


0.000000027 


0.0562875 


0.505017454 


0.000000005 


0.0864094 


0.5022274580 


0.0000000017 


0.091537 


0.5194017624 


<0.2x 10-' 


0.1943005 


0.50492549744 


<0.8x 10-'" 


0.2032566 


0.50220012855 


<0.3x 10-'° 


0.2048345 


0.51522352 


0.00000155 


-0.277824 


0.504343460 


0.000000242 


-0.2934067 


0.5020210412 


0.0000000770 


-0.297523 


0.513966343 


0.000000019 


0.069033 


0.5041453963 


0.0000000041 


0.0880281 


0.5019574441 


0.0000000014 


0.092026 


0.5135434562 


<0.2x 10-' 


0.1979611 


0.50407624963 


< 0.8 X 10-'" 


0.2037573 


0.50193491701 


<0.3x 10-'° 


0.2049825 


0.51103849 


0.00000097 


-0.283214 


0.503634471 


0.000000185 


-0.294624 


0.5017866466 


0.0000000641 


-0.2979609 


0.510253743 


0.000000013 


0.0764069 


0.5034823925 


0.0000000032 


0.0892493 


0.5017337081 


0.0000000012 


0.0924291 


0.5099867673 


< 0.2 X 10-' 


0.2001760 


0.50342909489 


< 0.5 X 10-1" 


0.2041340 


0.50171492098 


< 0.2 X 10-'° 


0.2051043 


0.508368227 


0.000000641 


-0.2870254 


0.503085890 


0.000000145 


-0.295588 


0.501590783 


0.000000054 


-0.29833 


0.507846149 


0.000000010 


0.081065 


0.5029665972 


0.0000000026 


0.0901936 


0.50154625 


< 0.2 X 10-' 


0.09277 


0.5076669765 


<0.2x 10-' 


0.2016036 


0.50292465282 


<0.5x 10-'" 


0.2044241 









N = 3 



0.3316527 


0.0000156 


-0.41036 


0.23533837 


0.00000007 


0.3336583 


0.22893183 


0.00000441 


-0.03906 


0.2709720 


0.0000035 


-0.4835075 


0.235088149 


0.000000002 


0.261175 


0.22849416 


0.00000154 


0.10835 


0.2674098 


0.0000025 


-0.13021 


0.23439686 


0.00000062 


-0.200808 


0.22822490 


0.00000016 


-0.53770 


0.2611251 


0.0000478 


-0.098005 


0.2336107 


0.0000095 


-0.04438 


0.228174151 


0.000000036 


0.43453635 


0.2538533 


0.0000128 


0.082233 


0.23262585 


0.00000324 


0.10932 


0.228088577 


0.000000002 


0.23003 


0.2509183 


0.0000017 


-0.5039561 


0.23204140 


0.00000034 


-0.530294 


0.227856520 


0.000000223 


-0.21723 


0.24829777 


0.00000143 


-0.169285 


0.231948343 


0.000000057 


0.3849556 


0.22760902 


0.00000319 


-0.0378 


0.2457678 


0.0000261 


-0.063729 


0.231778911 


0.000000002 


0.243572 


0.2272954 


0.0000011 


0.1077 


0.2426533 


0.0000083 


0.103510 


0.23131798 


0.00000042 


-0.208364 


0.22710064 


0.00000012 


-0.54011 


0.2410339 


0.0000009 


-0.5161266 


0.23081097 


0.00000632 


-0.04104 


0.227061932 


0.000000029 


0.447863 


0.24084241 


0.00000006 


0.230814 


0.23017306 


0.00000219 


0.10898 


0.226998301 


0.000000001 


0.226982 


0.2393776 


0.0000009 


-0.189092 


0.22978592 


0.00000023 


-0.534542 


0.22682546 


0.00000017 


-0.21997 


0.23805485 


0.00001518 


-0.0505810 


0.229717981 


0.000000046 


0.415104 


0.22664248 


0.00000239 


-0.03697 


0.23640716 


0.00000506 


0.108517 


0.229599515 


0.000000002 


0.234927 


0.2264099 


0.0000008 


0.10712 


0.2354691 


0.0000005 


-0.524435 


0.22927837 


0.00000030 


-0.2135 








N = 4 


0.194733 


0.001445 


-0.569 


0.137011100 


0.000000141 


0.3333657 


0.13138887 


0.00001 143 


0.19073 


0.1824801 


0.0004101 


-0.15632 


0.1368056 


0.0001181 


-0.64627 


0.13106435 


0.00002113 


-0.23112 


0.1758466 


0.0001446 


-0.0927 


0.13642699 


0.00000332 


0.052051 


0.13097931 


0.00000343 


0.00592 


0.1620777 


0.0000533 


-0.34921 


0.1361203 


0.0000156 


-0.41556 


0.130892114 


0.000003122 


0.298650 


0.1618383 


0.0007290 


-0.62265 


0.13568936 


0.00002361 


0.16141 


0.13073556 


0.00000477 


-0.15808 


0.1568641 


0.0000382 


-0.07653 


0.1349464 


0.0000452 


-0.237592 


0.130661682 


0.000000084 


0.6066312 


0.1546250 


0.0001942 


-0.18162 


0.13484523 


0.00000838 


-0.00053 


0.13065540 


0.00002124 


-0.66182 


0.1515063 


0.0000407 


-0.136424 


0.13455769 


0.00000587 


0.29933 


0.13057348 


0.00000006 


0.259342 


0.149832389 


0.000004038 


0.082584 


0.1342489 


0.0000096 


-0.15294 


0.13036615 


0.00000176 


0.04034 


0.1485505 


0.0003903 


-0.63036 


0.134085149 


0.000000102 


0.5184000 


0.13030480 


0.00000537 


-0.42734 


0.14767877 


0.00003614 


-0.38778 


0.13395650 


0.00006792 


-0.65157 


0.13015503 


0.00000837 


0.198336 


0.1465045 


0.0000524 


0.06135 


0.133955713 


0.000000075 


0.277036 


0.1299263 


0.0000149 


-0.228510 


0.14458641 


0.00003763 


-0.0982 


0.13357964 


0.00000270 


0.047250 


0.129853514 


0.000002647 


0.010563 


0.1441149 


0.0001016 


-0.15365 


0.13341784 


0.00001059 


-0.42203 


0.129799262 


0.000002336 


0.293110 


0.14273645 


0.00000852 


0.236338 


0.13312704 


0.00001613 


0.179438 


0.12968601 


0.00000364 


-0.15637 


0.1423893 


0.0000231 


-0.14177 


0.1326477 


0.0000308 


-0.2348 


0.12965537 


0.00001009 


-0.6698 


0.141226 


0.000211 


-0.63991 


0.13255168 


0.00000471 


0.00295 


0.129629816 


0.000000071 


0.628567 


0.14106688 


0.00000392 


0.059925 


0.13240050 


0.00000426 


0.301523 


0.129560668 


0.000000048 


0.258151 


0.1403762 


0.0000236 


-0.40486 


0.13218071 


0.00000663 


-0.15631 


0.1294018 


0.0000014 


0.03755 


0.1396994 


0.0000357 


0.12929 


0.132076905 


0.000000097 


0.5735812 


0.12936000 


0.00000399 


-0.4277 


0.138496 


0.000050 


-0.1961 


0.13202292 


0.00003892 


-0.65647 


0.12924738 


0.00000630 


0.20375 


0.1383711 


0.0000344 


-0.0484 


0.13196560 


0.00000007 


0.26351 


0.1290807 


0.0000108 


-0.226785 


0.13776954 


0.00000783 


0.28556 


0.13168958 


0.00000218 


0.043517 








0.1373618 


0.0000145 


-0.14843 


0.13159392 


0.00000743 


-0.42565 








N = 5 


0.111469 


0.000499 


-0.0178 


0.0898073 


0.0000224 


-0.524 


0.085798 


0.000048 


-0.032 


0.10857325 


0.00004984 


-0.48010 


0.08978 


0.00004 


0.262 


0.0857862 


0.0000003 


-0.3453 


0.10799 


0.00073 


-0.69918 


0.089394 


0.000063 


0.007 


0.085688 


0.000012 


0.17719 


0.1074359 


0.0002776 


0.0587 


0.089249 


0.000064 


0.144 


0.085458 


0.000006 


0.41 


0.105349 


0.000058 


-0.2041 


0.0890747 


0.0001299 


-0.370 


0.0854430 


0.0000124 


-0.19 


0.103636 


0.000791 


-0.3232 


0.0889908 


0.0000954 


-0.71907 


0.085391 


0.000021 


0.091 


0.1028819 


0.0000673 


-0.11146 


0.0887433 


0.0000238 


-0.2121 


0.08534076 


0.00000028 


0.6210 


0.102308 


0.001090 


-0.295 


0.088716 


0.000209 


-0.3281 


0.0852248 


0.0000005 


0.35213 


0.09941 


0.00004 


0.077 


0.088568 


0.000016 


0.4 


0.0851468 


0.0000179 


-0.06028 


0.099157 


0.000424 


-0.709 


0.088548 


0.000027 


0.1 


0.085118 


0.000079 


-0.3533 


0.0986899 


0.0000427 


-0.50662 


0.0882685 


0.0000008 


0.39619 


0.0850583 


0.0000740 


-0.73547 


0.097933 


0.000219 


-0.0038 


0.0881556 


0.0000276 


-0.0692 


0.0850515 


0.0000031 


0.0780 


0.0964739 


0.0000469 


-0.21104 


0.0879879 


0.0000048 


0.0767 


0.08489210 


0.00001375 


-0.4766 


0.096188 


0.000503 


-0.3329 


0.087625 


0.000190 


-0.72904 


0.08487 


0.00002 


0.336 


0.096100 


0.000069 


0.0465 


0.0875658 


0.0000172 


-0.530 


0.0848597 


0.0000282 


-0.404 


0.095339 


0.000715 


-0.304 


0.08755 


0.00003 


0.298 


0.0847466 


0.0000360 


-0.019 


0.095213 


0.000028 


0.120 


0.087270 


0.000068 


-0.0408 


0.084637 


0.000008 


0.179 


0.094930 


0.000033 


-0.0654 


0.0872446 


0.0000186 


-0.343 


0.084488 


0.000005 


0.42 


0.0938621 


0.0002031 


-0.7188 


0.087149 


0.000023 


0.1712 


0.0844580 


0.0000097 


-0.223 


0.0931989 


0.0000311 


-0.519 


0.0869874 


0.0000564 


-0.33586 


0.084442 


0.000015 


0.097 


0.09317 


0.00005 


0.177 


0.0868003 


0.0000170 


-0.209 


0.08439819 


0.00000025 


0.6535 


0.09272 


0.00006 


0.077 


0.086762 


0.000008 


0.424 


0.0843216 


0.0000983 


-0.347 


0.09245 


0.00013 


0.059 


0.086691 


0.000027 


0.092 


0.0843030 


0.0000004 


0.35295 
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Table 6 (continued) 



Re(-£) 


Im(-£) 


(cos(e,,)> 


Re(-£) 


Im(-£) 


(C0s(ei2)> 


Re(-£) 


Im(-£) 


(cos(ei2)) 


0.0918369 


0.0002846 


-0.3510 


0.08661177 


0.00000022 


0.572 


0.08423584 


0.00001312 


-0.06354 


0.0916808 


0.0000340 


-0.2104 


0.0864799 


0.0000006 


0.35768 


0.0841994 


0.0000503 


-0.7357 


0.0913644 


0.0000421 


0.04652 


0.0863899 


0.0000209 


-0.06871 


0.0841638 


0.0000023 


0.0815 


0.091307 


0.000429 


-0.2966 


0.0862643 


0.0000036 


0.0799 


0.0841021 


0.0000654 


-0.3246 


0.09111 


0.00001 


0.35521 


0.086188 


0.000117 


-0.73101 


0.08404952 


0.00000809 


-0.565 


0.0908017 


0.0000365 


-0.057 


0.0860530 


0.0000132 


-0.3443 


0.084037 


0.000015 


0.350 


0.0906114 


0.0000326 


-0.72640 


0.0860110 


0.0000119 


-0.536 


0.083963 


0.000025 


-0.010 


0.090587 


0.000008 


0.0720 


0.08599 


0.00002 


0.32 


0.083853 


0.000006 


0.18 
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Table? 



'(7° resonances nf helium from helnw fhs W = ?, In helnw thB A/ = S thrRshnld. 
Re(-£) Im(-£) (cos(9i2)) || Re(-£) Im(-£) (cos(ei2)) || Re(-£) lm(-£) (cos(9^ 

N = 2 



0.53235728 


0.00000005 


-0.16739070 


0.50617945015 


0.00000000005 


0.0435745 


0.50293654488 


0.00000000001 


0.1533523 


0.52057826 


0.00000004 


-0.1804131 


0.50610643795 


0.00000000003 


0.1536049 


0.5025780422 


0.0000000033 


-0.2054725 


0.5200335936 


0.0000000001 


0.0118889 


0.505073969 


0.000000009 


-0.2014504 


0.50255283555 


0.00000000001 


0.051516 


0.514226954 


0.000000031 


-0.1883773 


0.50500487157 


0.00000000004 


0.0461648 


0.50253337631 


0.00000000001 


0.1533140 


0.51390959967 


0.00000000010 


0.0261414 


0.50495159637 


0.00000000002 


0.1535207 


0.5022441968 


0.0000000027 


-0.2060317 


0.51366442249 


0.00000000004 


0.15406527 


0.504187859 


0.000000007 


-0.2028490 


0.50222370233 


0.00000000001 


0.052228 


0.510418204 


0.000000022 


-0.1935520 


0.50413592059 


0.00000000003 


0.0480702 


0.50220787551 


0.00000000001 


0.1532816 


0.51021760560 


0.00000000008 


0.0345481 


0.50409586457 


0.00000000002 


0.1534532 


0.5019712342 


0.0000000022 


-0.2064935 


0.51006286074 


0.00000000004 


0.15385628 


0.503515098 


0.000000005 


-0.2039316 


0.501954347492 


0.000000000010 


0.0528094 


0.507956445 


0.000000016 


-0.1970864 


0.50347508087 


0.00000000002 


0.0495128 


0.50194130249 


0.00000000001 


0.1532539 


0.50782176917 


0.00000000006 


0.0399255 


0.50344420891 


0.00000000002 


0.1533980 


0.5017452030 


0.0000000019 


-0.206879 


0.50771793639 


0.00000000003 


0.15371249 


0.502992319 


0.000000004 


-0.2047862 


0.50173112502 


0.00000000001 


0.0532903 


0.506274160 


0.000000011 


-0.1996009 


0.50296083870 


0.00000000002 


0.0506313 


0.50172024633 


0.00000000001 


0.1532301 


^ = 3 


0.30713 


0.00331 


-0.2847 


0.2326591 


0.0000081 


0.0018 


0.228229196 


0.000000001 


0.264993 


0.26183 


0.00127 


-0.38562 


0.23220652 


0.00000017 


0.11569 


0.22818143527 


0.00000000008 


0.1483639 


0.255154 


0.000025 


-0.0708 


0.232068211 


0.000000001 


0.2065265 


0.227759 


0.000086 


-0.5055 


0.246448 


0.000705 


-0.4322 


0.23197625534 


0.00000000007 


0.1987839 


0.22740070 


0.00000049 


-0.07323 


0.24370502 


0.00000157 


-0.07070 


0.231082 


0.000172 


-0.4903 


0.2272997 


0.0000031 


0.0208 


0.242930 


0.000017 


-0.03197 


0.23038625 


0.00000085 


-0.0727 


0.22714971 


0.00000009 


0.13284 


0.24157466 


0.00000018 


0.062488 


0.2301882 


0.0000057 


0.0104 


0.227101810 


0.000000001 


0.280305 


0.23857 


0.00042 


-0.4600 


0.22989007 


0.00000014 


0.124521 


0.2270660605 


0.0000000001 


0.135674 


0.23695740 


0.00000146 


-0.07180 


0.229797100 


0.000000001 


0.242413 


0.226757 


0.000064 


-0.51033 


0.236493 


0.000012 


-0.0112 


0.2297316600 


0.0000000001 


0.167482 


0.22648816 


0.00000038 


-0.07344 


0.23575258 


0.00000020 


0.098942 


0.229131 


0.000119 


-0.49906 


0.2264124 


0.0000024 


0.0241 


0.2355334315 


0.0000000008 


0.1418577 


0.22864079 


0.00000064 


-0.0730 


0.22630033 


0.00000007 


0.13495 


0.23399 


0.00026 


-0.4780 


0.2285019 


0.0000042 


0.0164 








0.2329544 


0.0000011 


-0.0723 


0.22829471 


0.00000011 


0.1296 








N = 4 


0.19028 


0.00220 


-0.497 


0.13593 


0.00027 


-0.0824 


0.13094626 


0.00000384 


0.2602 


0.I75I1 


0.00211 


-0.0841 


0.13544902 


0.00002610 


-0.3736 


0.13080128 


0.00000055 


0.492675 


0.16513 


0.00164 


-0.024 


0.1351624 


0.0000019 


0.124590 


0.1307984 


0.0000617 


-0.2140 


0.15921 


0.00112 


-0.5618 


0.13473256 


0.00000677 


0.2088 


0.13076771 


0.00000022 


0.312319 


0.1587892 


0.0000461 


-0.2834 


0.1344136 


0.0001313 


-0.20937 


0.130721279 


0.000000046 


0.04403 


0.152262 


0.000606 


-0.1832 


0.13438326 


0.00000074 


0.337670 


0.1304936 


0.0000526 


0.0244 


0.149873 


0.000410 


-0.0095 


0.13428783 


0.00000011 


0.13032 


0.1304314 


0.0000497 


-0.648 


0.147242 


0.000616 


0.049 


0.1337927 


0.0001105 


0.0075 


0.1302623 


0.0000977 


-0.1043 


0.14706 


0.00065 


-0.693 


0.133545 


0.000126 


-0.6189 


0.1300735 


0.0000102 


-0.39594 


0.14589761 


0.00004520 


-0.3307 


0.133305 


0.000185 


-0.093 


0.12999250 


0.00000132 


0.15959 


0.14387405 


0.00000990 


0.10296 


0.13296641 


0.00001877 


-0.3841 


0.12983433 


0.00000295 


0.27593 


0.1428863 


0.0003440 


-0.2015 


0.13279046 


0.00000185 


0.141073 


0.129731572 


0.000000446 


0.52451 


0.141374 


0.000263 


0.00043 


0.13249198 


0.00000507 


0.23875 


0.1297268 


0.0000448 


-0.2154 


0.14028 


0.00035 


-0.623 


0.1322805 


0.0000880 


-0.21203 


0.12970557 


0.00000022 


0.31169 


0.14007 


0.00041 


-0.0507 


0.13227587 


0.00000066 


0.44016 


0.129667849 


0.000000037 


0.02403 


0.1393207 


0.0000359 


-0.3573 


0.13223217 


0.00000019 


0.315413 


0.1295005 


0.0000375 


0.0994 


0.13880183 


0.00000149 


0.098090 


0.13217861 


0.00000006 


0.07693 


0.1294769 


0.0000321 


-0.7290 


0.13816634 


0.00000887 


0.1662 


0.1318542 


0.0000751 


0.01153 


0.1293330 


0.0000739 


-0.1079 


0.1376448 


0.0002062 


-0.2062 


0.131727 


0.000078 


-0.6291 


0.12918637 


0.00000775 


-0.39925 


0.13753310 


0.00000051 


0.183234 


0.131525 


0.000132 


-0.09951 


0.12912752 


0.00000108 


0.165092 


0.1366975 


0.0001681 


0.005 


0.13127654 


0.00001369 


-0.39115 


0.129007588 


0.000002310 


0.28770 


0.136200 


0.000208 


-0.6123 


0.13116033 


0.00000159 


0.151992 








^ = 5 


0.1188 


0.0009 


-0.206 


0.090113 


0.000306 


-0.0199 


0.08583022 


0.00001494 


-0.5055 


0.1172 


0.0016 


-0.185 


0.090055 


0.000220 


0.0597 


0.08582 


O.OOOOl 


0.275 


0.1144 


0.0014 


0.014 


0.0900527 


0.0000403 


-0.1018 


0.0856969 


0.0000022 


-0.3202 


0.10786 


0.00145 


0.014 


0.0894573 


0.0000274 


-0.49004 


0.085596 


0.000014 


0.443 


0.10736314 


0.00006244 


-0.427691 


0.08938 


0.00001 


0.2199 


0.085581 


0.000070 


-0.039 


0.10691 


0.00091 


-0.6604 


0.0889846 


0.0000210 


0.321 


0.085505 


0.000001 


0.5420 


0.1037321 


0.0000260 


-0.15642 


0.08896 


0.00018 


-0.023 


0.085464 


0.000001 


0.3837 


0.102617 


0.000570 


-0.3018 


0.0887291 


0.0001003 


-0.3268 


0.08545420 


0.00001793 


-0.3210 


0.102059 


0.000913 


0.109 


0.088624 


0.000001 


0.2663 


0.0853915 


0.0000006 


0.1384 


0.10105 


0.00109 


-0.248 


0.0885076 


0.0000545 


-0.693 


0.085249 


0.000065 


0.200 


0.10077606 


0.00003560 


-0.06246 


0.0883592 


0.0000273 


-0.190 


0.085248 


0.000011 


-0.226 


0.099888 


0.000629 


-0.065 


0.088341 


0.000261 


-0.233 


0.085075 


0.000060 


-0.04442 


0.098461 


0.000535 


-0.669 


0.088278 


0.000085 


0.11 


0.084930 


0.000103 


0.18 


0.0979099 


0.0000519 


-0.46478 


0.087796 


0.000193 


-0.0440 


0.084917 


0.000109 


-0.78 


0.09677 


0.00051 


-0.0239 


0.087685 


0.000165 


0.096 


0.08490416 


0.00001835 


-0.114 


0.09561 


0.00035 


-0.306 


0.0876616 


0.0000318 


-0.1167 


0.0848363 


0.0000281 


-0.3341 


0.095566 


0.000077 


-0.148 


0.08731911 


0.00002156 


-0.49301 


0.08475407 


0.00001117 


-0.493 


0.095325 


0.000164 


0.088 


0.087287 


0.000004 


0.2519 


0.084747 


0.000005 


0.291 


0.094582 


0.000746 


-0.276 


0.087252 


0.000226 


-0.70493 


0.084580 


0.000011 


0.54 


0.093905 


0.000376 


0.1093 


0.0869899 


0.0000180 


0.408 


0.08457865 


0.00000269 


-0.391 


0.0938570 


0.0000436 


-0.0919 


0.086982 


0.000111 


-0.043 


0.084569 


0.000048 


-0.04 


0.093703 


0.000425 


-0.0835 


0.0869190 


0.0000362 


-0.326 


0.084519 


0.000001 


0.5844 


0.09341 


0.00026 


-0.6675 


0.0868164 


0.0000008 


0.4481 


0.084480 


0.000001 


0.3780 


0.0926856 


0.0000379 


-0.48214 


0.086719 


0.000001 


0.1862 


0.0844239 


0.0000005 


0.1108 


0.091984 


0.000020 


0.2205 


0.0866406 


0.0000978 


-0.342 


0.084325 


0.000049 


0.201 


0.09193 


0.00030 


-0.0195 


0.0865265 


0.0000191 


-0.249 


0.0843140 


0.0000090 


-0.244 


0.0914222 


0.0002047 


-0.3281 


0.08652 


0.00008 


0.26 


0.0842312 


0.0000210 


-0.0298 


0.0911014 


0.0000391 


-0.165 


0.086213 


0.000115 


-0.0471 


0.084155 


0.000073 


-0.342 
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Table 7 (continued) 



Re(-£) 


Im(-£) 


(C0s(ei2)) 


Re(-£) 


Im(-£) 


(cos{ei2)> 


Re{-£) 


lm{-E) 


(co,s(ei2)) 


0.090927 


0.000133 


0.136 


0.086077 


0.000128 


0.1125 


0.084096 


0.000079 


-0.64 


0.090818 


0.000472 


-0.2757 


0.0860458 


0.0000234 


-0.1248 


0.0840874 


0.0000770 


0.088 


0.0902608 


0.0000609 


-0.69036 


0.085977 


0.000166 


-0.6991 


0.0840464 


0.0000142 


-0.1457 
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Tables 



^ff rf.snnancf.s of hdiiim from helnw ths W= 7, rn he.lnw thB Af = S rhreshnld 
Re(-£) Im(-£) (£05(612)) || Re(-£) Im(-£) (cos(9i2)) || Re(-£) lm(-£) (cos(ei^ 

N = 2 



0.532368759 


0.000000054 


-0 


16608372 


0.50617945107 


0.00000000003 


0.0436364 


0.50293654487 


0.00000000001 


0.1533507 


0.520586136 


0.000000045 


-0 


1794857 


0.50610643797 


0.00000000003 


0.1536047 


0.5025784691 


0.0000000034 


-0.2054258 


0.5200336004 


0.0000000001 





0119605 


0.5050751330 


0.000000009 


-0.2013233 


0.50255283561 


0.00000000001 


0.0515389 


0.514231962 


0.000000032 


-0 


1877861 


0.50500487210 


0.00000000002 


0.0462162 


0.50253337631 


0.00000000001 


0.1533121 


0.5139096045 


O.OOOOOOOOOl 





0262304 


0.50495159636 


0.00000000002 


0.1535201 


0.5022445439 


0.0000000028 


-0.2059927 


0.51366442250 


0.00000000004 





15406575 


0.504188737 


0.000000007 


-0.2027546 


0.50222370236 


0.00000000001 


0.0522463 


0.510421483 


0.000000022 


-0 


1931701 


0.50413592090 


0.00000000002 


0.0481126 


0.50220787550 


0.00000000001 


0.1532795 


0.5102176084 


0.0000000001 





0346325 


0.50409586455 


0.00000000002 


0.1534522 


0.5019715203 


0.0000000023 


-0.206460 


0.51006286074 


0.00000000004 





15385678 


0.5035157753 


0.0000000052 


-0.2038591 


0.50195434751 


0.00000000001 


0.0528239 


0.507958684 


0.000000016 


-0 


1968312 


0.50347508105 


0.00000000001 


0.0495475 


0.50194130248 


0.00000000001 


0.1532516 


0.50782177078 


0.00000000004 





0399989 


0.50344420890 


0.00000000001 


0.1533967 


0.5017454416 


0.0000000019 


-0.2068495 


0.50771793638 


0.00000000004 





1537127 


0.5029928516 


0.0000000042 


-0.2047289 


0.50173112502 


0.00000000001 


0.0533015 


0.506275747 


0.000000012 


-0 


1994240 


0.50296083880 


0.00000000001 


0.0506595 









^ = 3 



0.26956941 


0.00000035 


-0.3416404 


0.232213542 


0.000000131 


0.1783558 


0.2281814261 


0.0000000003 


0.1486558 


0.259147 


0.000054 


-0.114136 


0.2320682422 


0.0000000009 


0.212040 


0.228003401 


0.000000046 


-0.461753 


0.24950880 


0.00000026 


-0.3964368 


0.2319762516 


0.0000000002 


0.19892693 


0.22757710 


0.00000325 


-0.191394 


0.2452023 


0.0000285 


-0.14022 


0.231611093 


0.000000085 


-0.449714 


0.22738929 


0.00000050 


0.004562 


0.24365020 


0.00000181 


-0.026952 


0.2307380 


0.0000065 


-0.180544 


0.2271525770 


0.0000000620 


0.214414 


0.241585014 


0.000000155 


0.093504 


0.23036520 


0.00000088 


-0.00008 


0.2271017936 


0.0000000005 


0.289487 


0.24008457 


0.00000018 


-0.423545 


0.229895221 


0.000000102 


0.195662 


0.2270660510 


0.0000000002 


0.135991 


0.2378160 


0.0000161 


-0.158960 


0.2297971049 


0.0000000007 


0.249589 


0.226934764 


0.000000035 


-0.465474 


0.23691531 


0.00000158 


-0.01209 


0.2297316526 


0.0000000003 


0.1677213 


0.22661967 


0.00000242 


-0.194846 


0.235761895 


0.000000159 


0.1491610 


0.22948197 


0.00000006 


-0.456731 


0.226479455 


0.000000386 


0.00587 


0.2355334892 


0.0000000009 


0.1449909 


0.2288850 


0.0000045 


-0.186806 


0.2263025310 


0.0000000489 


0.219854 


0.234839047 


0.000000122 


-0.439462 


0.22862548 


0.00000066 


0.002702 


0.226137322 


0.000000027 


-0.468309 


0.2334868 


0.0000099 


-0.17173 


0.228298518 


0.000000079 


0.206803 








0.23292476 


0.00000119 


-0.004483 


0.2282291865 


0.0000000006 


0.273336 








N = 4 


0.181009 


0.000121 


-0.2310 


0.1354765 


0.0000166 


0.08568 


0.13112640 


0.00000655 


-0.37368 


0.163868 


0.000062 


-0.5277 


0.13513478 


0.00000330 


0.17083 


0.13086675 


0.00000279 


-0.1326 


0.155168 


().()0()032 


-0.1609 


0.1350295 


0.0000145 


-0.3630 


0.13080906 


0.00000013 


0.52046 


0.154308 


0.000041 


-0.2284 


0.1345977 


0.0000053 


-0.11836 


0.13077184 


0.00000004 


0.382423 


0.151886 


0.000065 


-0.1103 


0.13439749 


0.00000019 


0.384122 


0.13072311 


0.00000002 


0.082238 


0.1513814 


0.0000209 


-0.07495 


0.13429246 


0.00000004 


0.170508 


0.1306442 


0.0000106 


-0.0697 


0.1488340 


0.0000463 


-0.56996 


0.1341357 


0.0000213 


-0.077652 


0.13056013 


0.00000023 


-0.13076 


0.145306 


0.000037 


0.0991 


0.13396840 


0.00000057 


-0.122205 


0.1304930 


0.0000075 


-0.6256 


0.14427 


0.00004 


-0.33003 


0.1337706 


0.0000143 


-0.614350 


0.13010176 


0.00000563 


0.07456 


0.14366772 


0.00001170 


-0.10130 


0.1330046 


0.0000111 


0.08102 


0.12997956 


0.00000181 


0.197 


0.142397 


0.000050 


-0.096643 


0.13276878 


0.00000272 


0.19077 


0.1299766 


0.0000045 


-0.366 


0.14201892 


0.00000305 


-0.099228 


0.1327228 


0.0000096 


-0.37035 


0.1297726 


0.0000021 


-0.1376 


0.1411282 


0.0000308 


-0.59170 


0.13238847 


0.00000378 


-0.12632 


0.129737550 


0.000000105 


0.5507 


0.1392625 


0.0000256 


0.09046 


0.13228620 


0.00000016 


0.472128 


0.12970925 


0.00000003 


0.395689 


0.1387704 


0.0000034 


0.13477 


0.13223613 


0.00000004 


0.363782 


0.12966926 


0.00000001 


0.065103 


0.138538 


().()0()023 


-0.3520 


0.13218104 


0.00000002 


0.11196 


0.12960856 


0.00000787 


-0.06748 


0.1379946 


0.0000076 


-0.1085 


0.1320753 


0.0000148 


-0.07294 


0.12954610 


0.00000016 


-0.133050 


0.13754949 


0.00000020 


0.23031 


0.13195881 


0.00000034 


-0.12739 


0.1295030 


0.0000057 


-0.62922 


0.1372663 


0.0000321 


-0.08494 


0.1318479 


0.0000102 


-0.6209 


0.12920919 


0.00000421 


0.07257 


0.1370174 


0.0000012 


-0.1137 


0.13131082 


0.00000776 


0.07731 


0.1291218 


0.0000033 


-0.3840 


0.1366262 


0.0000207 


-0.60520 


0.13114357 


0.00000216 


0.2009 


0.12911707 


0.00000142 


0.21679 


N = 5 


0.116458 


0.000462 


-0.1146 


0.090571 


0.000078 


-0.0836 


0.0853561 


0.0000212 


-0.2286 


0.11038 


0.00023 


-0.0234 


0.0902365 


0.0000219 


-0.69099 


0.0852916 


0.0000033 


-0.003 


0.109723 


0.000046 


-0.6363 


0.089528 


0.000018 


0.2242 


0.085290 


0.000101 


-0.5057 


0.105067 


0.000046 


-0.2364 


0.0893846 


0.0000304 


-0.143 


0.0852849 


0.0000102 


-0.177 


0.104058 


0.000091 


-0.213 


0.08936 


0.00001 


0.2604 


0.08509591 


0.00000954 


-0.05310 


0.104021 


0.000854 


-0.4431 


0.0893310 


0.0001244 


-0.4430 


0.0850662 


0.0000088 


-0.71413 


0.10194 


0.00006 


0.018 


0.0890994 


0.0000149 


0.0723 


0.084815 


0.000008 


0.25 


0.10088 


0.00026 


-0.135 


0.0888433 


0.0000197 


-0.3175 


0.0847983 


0.0000138 


-0.142 


0.0995250 


0.0000411 


-0.6642 


0.088656 


0.000037 


0.093 


0.084733 


0.000005 


0.346 


0.09773 


0.00008 


-0.0554 


0.088642 


0.000002 


0.321 


0.0845871 


0.0000047 


0.0567 


0.096605 


0.000027 


0.042 


0.0885500 


0.0000284 


-0.1953 


0.0845229 


< 0.6 X 10-' 


0.6232 


0.096369 


0.000032 


-0.208 


0.0884650 


0.0000079 


-0.0513 


0.0845086 


0.0000069 


-0.3526 


0.095866 


0.000063 


-0.27029 


0.0881510 


0.0000640 


-0.2040 


0.0844894 


<0.6x 10-"* 


0.445 


0.0949439 


0.0000485 


-0.09417 


0.0880522 


0.0000159 


-0.0196 


0.0844413 


0.0000093 


0.043 


0.094390 


0.000158 


-0.13050 


0.0878810 


0.0000159 


-0.69355 


0.084441 


0.000102 


-0.4753 


0.0937973 


0.0000304 


-0.68215 


0.0875291 


0.0000068 


-0.49838 


0.0844329 


0.0000003 


0.17758 


0.092684 


0.000031 


0.0619 


0.08741 


0.00001 


0.2298 


0.0844125 


0.0000062 


-0.067 


0.0925297 


0.0000293 


0.0515 


0.08729029 


0.00002782 


-0.107 


0.0843904 


0.0000160 


-0.2610 


0.092252 


0.000023 


0.0656 


0.085799 


0.000006 


0.327 


0.0843428 


0.0000017 


0.0001 


0.092128 


0.000300 


-0.457 


0.0856139 


0.0000064 


0.0625 


0.0841976 


0.0000080 


-0.06168 


0.0918047 


0.0000291 


-0.3077 


0.0855090 


<0.6x lO""* 


0.573 


0.08419037 


0.00000678 


-0.71521 


0.091568 


0.000050 


0.0663 


0.08550612 


0.00000961 


-0.33906 


0.0840162 


0.0000102 


-0.0988 


0.09139509 


0.00003016 


-0.054 


0.085473 


< 0.1 X 10-5 


0.4328 


0.083997 


0.000005 


0.1974 


0.0912993 


0.0000268 


-0.178 


0.085403 


0.000001 


0.2065 


0.083934 


0.000004 


0.359 


0.090701 


0.000053 


-0.1396 


0.085402 


0.000020 


0.128 
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